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In Senegal in 2017, only 28% of women in union and 20% of all women ages 15-49 used 
any method of contraception (Enquête Continue du Sénégal, Cinquième Phase 2017 : Rapport de 
synthèse, 2017). In urban areas of Senegal, only 18% of all married women report using modern 
contraceptive methods (Calhoun et al., 2017) and nearly one third report having unmet need for 
contraception (Farmer, 2014). There is an abundance of research about the individual 
characteristics that contribute to decision making about contraceptive use, but little has been 
done to understand the interpersonal, organizational, and community factors that influence 
contraceptive use (Irani, Speizer and Fotso, 2014; S. M. Lowe and Moore, 2014; Schölmerich 
and Kawachi, 2015).  
We used a modified social ecological framework (Mcleroy et al., 1988) to provide a 
model for understanding the multilevel factors that influence female reproductive health decision 
making and male and female attitudes toward contraceptive use. This research focused mainly on 
the influence of interpersonal, organizational, and community levels of the social ecological 
framework, specifically, couple-level communication about family planning, religious leaders’ 
teachings about contraception, and factors measured at the household and community levels, 
including polygyny and household and community wealth. 
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After modeling factors associated with contraceptive use and intention at the 
interpersonal and organizational levels, we expanded the analysis to the community level of the 
social ecological framework to include community wealth measures. We used these community-
level variables with explanatory individual, couple-level, and household factors to model the 
multiple levels of influences acting simultaneously to impact use of contraception using a 
multilevel model. We used male and female individual-level data collected by the Measurement, 
Learning and Evaluation (MLE) Project for the Initiative Sénégalaise de Santé Urbaine (ISSU) in 
six urban areas in Senegal. Results from the findings of this research may be translated into 
better tailoring of family planning programs in Senegal to increase contraceptive use to lessen 
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CHAPTER 1: INTRODUCTION 
 
Specific Aims 
The specific aims of this research were to: 
1. Determine the association of spousal discussion of family planning measured at the couple 
level with female self-reported use of contraception and female self-reported intended use of 
contraception methods (if female is a current non-user) in urban Senegal. 
a. Hypothesis: Spousal discussion of family planning will be positively associated with both 
female self-reported use and female self-reported intended use of contraception. 
2. Determine the association between hearing a religious leader speak about family planning 
with reported male and female opposition to family planning. 
a. Hypothesis: Hearing a religious leader speak against family planning will be positively 
associated with opposition to family planning among men and women. Hearing a religious 
leader speak in favor of family planning will be negatively associated with opposition to 
family planning among men and women. 
3. Model the association of discussion of family planning with a spouse and female-reported 
contraceptive use using a multilevel model approach and compare to the results from a generalized 
estimating equations (GEE) approach. Model the contribution to total proportion of variance at 
each level (individual, household, community) using a multilevel model. 
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a. Discussion of family planning with a spouse will be positively associated with 
contraceptive use in both the multilevel model and the GEE approaches. The models will 
be similar with respect to estimates of marginal effect, standard errors, and significance. 
b. Using the multilevel model, we will find a significant proportion of the total variance at 
the household and community levels, though the highest proportion of variance will be at 




Senegal is a Francophone country on the west coast of sub-Saharan Africa. The 
Francophone countries of Africa have some of the highest total fertility rates, the highest 
maternal mortality rates, and the highest infant mortality rates, and the lowest contraceptive use 
rates in the world (IntraHealth, 2012).  In 2017, the contraceptive prevalence rate was only about 
28% for women in union and 20% among all women ages 15-49 (Enquête Continue du Sénégal, 
Cinquième Phase 2017 : Rapport de synthèse, 2017). The unmet need for contraception, defined 
as the percentage of women who want to delay or avoid childbearing, are fecund, and are not 
using contraception, in Senegal that same year was 22%. Reducing unmet need for contraception 
so that births can be limited or spaced according to a woman’s preferences lowers the risk of 
both infant and maternal mortality (IntraHealth, 2012; Aremu, 2013). Approximately 31% of 
pregnancies in Senegal are unintended, with 24% of those unintended pregnancies ending in 
induced abortion (Guttmacher News Release, 2015). In 2012, Senegal had an estimated 51,500 
induced abortions, with 23% resulting in complications treated at health care facilities 
(Guttmacher News Release, 2015). A staggering 69% of poor women living in urban areas who 
had an induced abortion experienced complications (Guttmacher News Release, 2015).  
Approximately 42% of the population of Senegal live in urban areas, and the population 
in these areas is increasing rapidly. Among the urban poor in Senegal, the percentage of women 
with unmet need is even higher: in 2005, 34% of women had an unmet need for contraceptives 
(Ezeh, Kodzi and Emina, 2010). 
Although much research has been conducted about the individual-level factors that 
contribute to contraceptive use, limited research has focused on the influence of social context on 
reproductive health decision making and contraceptive use (Elfstrom and Stephenson, 2012; S. 
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M. Lowe and Moore, 2014). Partners, along with opinions of other family members, friends, and 
religious leaders, and structural factors, like neighborhood wealth, all have the potential to 
impact reproductive decision making.  
Individual 
In the past, most research has focused primarily on the effects of individual-level factors 
on family planning. Education of both male and female partners, wealth, religion, distance to 
health care, social capital, female employment, number of previous births, negative attitudes 
toward contraception, sex of children, and previous child death have all been found to have 
significant associations with contraceptive use across various contexts (Uchudi, 2001; Aremu, 
2013; Dereuddre, Van de Velde and Bracke, 2016; Rossier and Corker, 2017; Dias and de 
Oliveira, 2018). For example, there is a positive association between having higher levels of 
education and use of family planning (Iyer, 2002a; Bakibinga et al., 2016). According to 
demographic data, among women 15-49 in Senegal, education level is associated with the 
desired number of children, ranging from 5.9 among women with less than a primary school 
education, to 4.3 among women with a secondary or higher level of education (Agence Nationale 
de la Statistique et de la Démographie and ICF International, 2016). There is a similar effect 
moving from lowest to highest wealth quintile (6.3 to 4.4, respectively) (Agence Nationale de la 
Statistique et de la Démographie and ICF International, 2016). Wealth and women participating 







Many studies have also noted that couple-level factors have an influence on family 
planning (Mosha and Ruben, 2013; Hameed et al., 2014; Irani, Speizer and Fotso, 2014; Tilahun 
et al., 2014). In a recent study in Pakistan, couple decision making was found to be a stronger 
predictor of a couple’s use of modern contraception than any predictor solely at the individual 
woman-level (Hameed et al., 2014).  However, in Ethiopia, while couple communication was 
associated with increased likelihood of contraceptive use, the male opinions about contraception 
and childbearing carried more weight than the opinions of his female partner (Tilahun et al., 
2014). Dereuddre and colleagues asserted that opposition from others is a major barrier to 
contraceptive use in developing countries (Dereuddre, Van de Velde and Bracke, 2016). In 
contrast, in a qualitative study from Uganda, men did not participate much in family planning 
decisions with their partners, as contraception and birth are viewed to be “a woman’s domain” 
(Kabagenyi et al., 2014). Mosha and colleagues found a positive association between a woman’s 
report of communication with her partner and family planning use in Tanzania (Mosha and 
Ruben, 2013). Bawah found that couple communication was positively associated with family 
planning use, even after controlling for other factors (Bawah, 2002). In a recent study in 
Pakistan, men were found to have a considerable negative effect on uptake of postpartum 
intrauterine devices, changing  the decision their spouses had already made about choosing that 
method of contraception (Husain, Husain and Izhar, 2017).  
Past research about couple communication and contraceptive use has largely focused on a 
single spouse’s response separately, rather than communication reported by both spouses on a 
couple level (Nyblade and Menken, 1993; Odimegwu, 1999; Bawah, 2002; Mosha and Ruben, 
2013; Tilahun et al., 2014). Few studies on communication and contraception have been 
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conducted using responses from both members of a couple about communication and 
contraception. Two studies, both conducted in Kenya, reached different conclusions about the 
association between couple-level communication and contraceptive use (Lasee and Becker, 
1997; Irani, Speizer and Fotso, 2014). One study found that mutual couple reporting of 
communication about family planning was positively associated with contraceptive use in the 
urban Kenya context (Irani, Speizer and Fotso, 2014); however, the other study found no 
significant relationship between a couple reporting discussion of family planning and 
contraceptive use, when controlling for other couple and individual-level factors (Lasee and 
Becker, 1997). A qualitative study conducted in Malawi demonstrated that improved couple 
communication led to increased shared decision making about family planning and increased use 
of contraception (Hartmann et al., 2012). In Senegal, there is a mismatch in desired fertility rates 
between men and women: for women the ideal number of children is 5.2 on average (5.6 for 
married women) but 7.1 children for men (8.3 for married men), so couple communication about 
family planning could prove an important factor in family planning decision making and 
contraceptive use (Agence Nationale de la Statistique et de la Démographie and ICF 
International, 2016). 
There is a high percentage of polygynous unions in Senegal, which makes couple-level 
research more challenging. On average, 17% of men and 32% of women are polygynous 
(Agence Nationale de la Statistique et de la Démographie and ICF International, 2016). 
Polygyny is associated with a desire for larger families, along with less communication between 
partners about family planning and reproductive health, lower contraceptive use rates, and more 
male extramarital sexual activity (Agadjanian and Ezeh, 2000; Bove and Valeggia, 2009; 
Westoff and Bietsch, 2015). In Niger and Tanzania, it was found that polygynous women were 
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less likely to use contraception, even if rates of approval were similar to monogamous women, 
perhaps due to competition between co-wives to produce the most children (Bove and Valeggia, 
2009). Ezeh and colleagues noted that as the polygyny level in geographic areas of Kenya 
increased, the gender gap in level of education also grew (Ezeh, 1997).  Srikanthan and Reid also 
noted that reproductive decision making is influenced by other women in a household in Islamic 
countries (Srikanthan and Reid, 2008). However, other research found that there are 
sociocultural values that “transcend marriage types,” and that any differences observed between 
marriage types could be attributable to the localized influence of cultural factors where polygyny 
exists; women in monogamous and polygynous unions are similarly influenced by overarching 
pronatalist norms of their community (Ezeh, 1997; Hogan, Berhanu and Hailemariam, 1999; 
DeRose and Ezeh, 2010). Women in both monogamous and polygynous marriages in the same 
cultural context have been found to have similar attitudes toward fertility goals and reproductive 
behavior (Ezeh, 1997). 
Religion 
Senegal is a majority Muslim country, with roughly 95% of the population practicing 
Islam (Agence Nationale de la Statistique et de la Démographie and ICF International, 2016). 
Among Muslim populations in sub-Saharan Africa, there is typically a higher total fertility rate 
and a preference for larger families, along with more polygynous unions (Heaton, 2011; 
Kabagenyi et al., 2014; Westoff and Bietsch, 2015; Dias and de Oliveira, 2018). Approximately 
35% of Muslim women in unions in sub-Saharan Africa are in polygynous unions (Westoff and 
Bietsch, 2015). Muslim women in sub-Saharan Africa are less likely to have any formal 
education, have shorter time intervals between births, and are less likely to be using 
contraception (Westoff and Bietsch, 2015; Agence Nationale de la Statistique et de la 
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Démographie and ICF International, 2016). It is important to note, however, that a majority of 
Islamic leaders do not think that contraception is forbidden by Islam, though some 
fundamentalists consider its use to be a violation of God’s will; however, there is significant 
variation in beliefs about Islam’s dictates on family planning as is the case with belief variation 
in many religions (McQuillan, 2004; Krehbiel Keefe, 2006; Srikanthan and Reid, 2008). Among 
demographers, likely at least partially due to the heterogeneity of beliefs within a religion, there 
has been debate about the influence of religion on demographic behavior (Goldscheider, 1971; 
McQuillan, 2004). It has been proposed that researchers move away from understanding 
religion’s influence through the lens of specific dogmatic teachings about fertility and rather to 
understand the influence of religion as part of an entire “social organization” to be recognized in 
context with social norms and gender dynamics, especially considering that there is no universal 
Islamic view of family planning (Goldscheider, 1971). Religion’s influence should be 
understood to be through official doctrinal teachings and through individual and cultural 
perceptions of those teachings (Krehbiel Keefe, 2006). This is especially important in the context 
of Senegal, as Islam occurs in the setting of a largely pronatalist culture that values fertility and 
large family sizes (McQuillan, 2004). It is this setting which may lead individuals to interpret 
Islam as being opposed to family planning (McQuillan, 2004). And in Senegal, where almost the 
entirety of the population is Muslim, religion is a part of both individual and national identity, 
strengthening its influence over personal decision making (McQuillan, 2004).  
In Senegal, unlike in many Islamic nations in the Middle East, the primary form of Islam 
is Sufism (Croche, 2015; Gifford, 2016). Sufi brotherhoods are the most powerful social force in 
the country, and within these brotherhoods are “religious families,” characterized by intense 
relationships between a master (marabout) and a disciple (talibe), in which adherence to a 
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marabout’s teachings can guarantee admission to paradise in the afterlife (Croche, 2015; Gifford, 
2016). Researchers have noted a stronger influence of religious tenets when religious institutions 
can communicate their values directly to the community of the faithful and have the means to 
enforce compliance to these values; this is certainly the case when a marabout is perceived to 
control the entrance into an afterlife. And while contraception is generally not forbidden by 
Islamic leaders, there is a sentiment of invasive ‘godless’ Western values attached to family 
planning programs, and some religious leaders have hindered progress of these programs among 
the Senegalese population (McQuillan, 2004; Gaestel, 2014; Gifford, 2016). Despite these 
efforts, many Senegalese women remain interested in accessing family planning for birth spacing 
and limiting (Gaestel, 2014). As one woman affiliated with a Senegalese women’s rights 
organization, Siggil Jigeen, noted (again, underscoring common misconceptions of religious 
tenets): “Maybe it’s forbidden by Islam, but women are so tired of giving birth” (Gaestel, 2014). 
Community 
Community contextual factors, such as overarching social norms and social capital have 
also been found to play an important role in family planning outcomes (Ezeh, 1997; Aremu, 
2013). A community’s socioeconomic development impacts access to health care and disparities 
in utilization, which is particularly relevant in Senegal, where 41.4% of the country is 
categorized as in extreme poverty (Aremu, 2013; Gifford, 2016). Irani and colleagues recently 
found significant effects of higher-level community factors in a model testing couple-level 
variables’ effects on contraceptive use in Kenya (Irani, Speizer and Fotso, 2014). And Ezeh and 
colleagues have argued that it is the influence of the cultural context of the community in which 
polygyny occurs, rather than membership in a polygynous union itself, that affects fertility and 




This research is innovative in several ways. In Aim 1, we used couple-level data to 
understand the association between spousal discussion of family planning and contraceptive use 
and intended use in Senegal, a context has high levels of polygynous unions. Most research to 
date about couple communication about family planning uses the report of one spouse; here, we 
constructed couples and compared the associations between communication and contraceptive 
use in unions in which only one spouse reports a discussion, and in which both spouses report 
family planning discussions. In Aim 2, we demonstrated the association between religious 
leaders speaking for or against family planning on opposition to contraceptive use in the Sufi 
Muslim context, a religious context different from much of sub-Saharan Africa and understudied. 
And by studying opposition to contraceptive use, rather than actual contraceptive use as an 
outcome we picked up variation that would not otherwise be observable in a high fertility context 
like Senegal, where people may not be opposed to family planning use on principle, but rather 
elect not to use contraception because of fertility goals. In the third Aim, we employed a 
multilevel model to investigate the simultaneous influences of multiple levels of factors on 
individual-level contraceptive decision making, which has not been used in Senegal or in 
samples with a large proportion of polygynous unions to our knowledge. We compared the 
results of the multilevel model with a GEE approach to ensure that necessary assumptions made 
in random effects models do not bias the results. 
Approach 
The unmet need for contraceptives in urban areas of Senegal is high, and this unmet need 
exists in a context of one of the highest maternal mortality rates in the world and a high total 
fertility rate nationwide. Many factors can influence decisions about contraceptive use, and these 
factors exist at several levels of social influence. Using a social ecological framework to guide 
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this research, we explored the influence of factors at the interpersonal, organizational, and 
community levels.  
 Aim 1: Interpersonal  partners using couple-level variables 
 Aim 2: Organizational  religious leaders 
 Aim 3: Community  a multilevel model to include individual, interpersonal, 
household, and community factors 
Framework and Theory: 
To support this dissertation and its corresponding research questions and hypotheses, we 
used a social ecological model as a general guiding framework (Mcleroy et al., 1988). A social 
ecological model conceptualizes individual behavior in the context of an individual’s 
environment, both physical and social, and the framework includes community and 
organizational levels, in addition to intra- and inter-personal levels (Sallis, Owen and Fisher, 
2008). Social ecological models are generally broad and do not provide constructs or theory as to 
how variables relate to one another across levels, so they represent an ideal context in which to 
understand behavior across multiple levels (Sallis, Owen and Fisher, 2008). There are five major 
principles of ecological models on health behavior: 1) health behavior is influenced by factors on 
multiple levels (here, intra- and interpersonal, organizational, household, and community); 2) 
environmental contexts are significant determinants of behavior; 3) variables that influence 
behavior interact with one another across levels; 4) models are behavior-specific; and 5) 
multilevel interventions will likely be most successful in changing behaviors (from Sallis et al., 
2008). We examined the influence of individual factors, couple-level interpersonal factors, 
organizational (religious leader) factors, and community-level characteristics. Figure 1.1 places 




Figure 1.1: Modified social ecological framework representing the different levels that influence 
reproductive decision making 
Sample and Data Source: 
We used survey data from the Measurement, Learning, and Evaluation (MLE) Senegal, 
the evaluation of a family planning initiative of the Urban Reproductive Health Initiative 
(URHI). The baseline data were collected in 2011 by the Senegal country-level program of the 
URHI, the l’Initiative Sénégalaise de Santé Urbaine (ISSU). The ISSU was implemented in six 
of Senegal’s urban areas: Dakar, Guédiawaye, Pikine, Mbao, Mbour, and Kaolack (MLE Senegal 
Data Documentation, 2017).  This dataset provides population-level data about family planning 
use and opinions (Calhoun et al., 2017).   
In this sample, data were collected in community clusters, with 64 clusters in Dakar, 32 
clusters each in Guédiawaye, Mbao, and Pikine, and 54 clusters each in Mbao and Kaolack; 262 
clusters in total were included, as five were excluded for various reasons (MLE Project (ISSU), 
2012). Data were collected from six cities in a two-stage sampling design: in the first stage, a 
sample of clusters was selected randomly for each city based on probability proportional to their 
population.  Then, 21 households in each cluster were chosen, creating a sample of about 5,500 
households. All women that had spent the previous night in the residence and were 15-49 were 
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eligible to participate in the survey (MLE Senegal Data Documentation, 2017). To create the 
male sample, in the second stage of sampling, half of the households in four of the six cities 
(Dakar, Pikine, Guédiawaye, and Mbao) were eligible for the survey. All men who had spent the 
previous night in the selected residence and were 15-59 years old were eligible to be interviewed 
(MLE Senegal Data Documentation, 2017). The data were collected at three time points, in 2011, 
2013, and 2015. Women’s data were collected as a panel, with the same women interviewed at 
each time point. Men’s data were collected as time series cross-sectional data, with new samples 
in each of the three years of collection. Relevant sample sizes and included cities are presented in 
Table 1.1 
Table 1.1: Relevant Sample Sizes 
Group MLE Senegal Data 
Number of cities and names 6 cities: Dakar, Pikine, Guédiawaye, Mbao, 
Mbour, Kaolack 
Number of women at baseline 9614 
Number of women interviewed at midterm 2774 
Number of women interviewed at endline 
(longitudinal) 
6927 
Response rate for longitudinal 74% 
Number of men interviewed at baseline 2270 (Dakar, Pikine, Guédiawaye, Mbao) 
Number men interviewed at mid-term Pikine, Guédiawaye, Mbao only: n=1662 
Number of men interviewed at endline 2214 
 
Aim 1 
In this Aim, we described the association of couple communication about family 
planning with female reported contraceptive use using couple-level explanatory variables. We 
also modeled future intention to use contraception among those women who reported nonuse. 
This aim represented the interpersonal level of the social ecological framework.  
The dependent variables were women’s reported use of contraception, and women’s 
intention to use contraception in the future (if not currently using contraception). We defined 
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contraception as any method of contraception or family planning, both modern and traditional 
methods, including: pills, injection, intrauterine devices, implants, male and female condoms, 
sterilization (both male and female), lactational amenorrhea, fertility awareness (the “rhythm 
method”), emergency contraception, spermicide, and withdrawal. 
 In models using reported contraceptive use as the dependent variable, we used the 
woman’s reported use, rather than the man’s, as women’s reported use is expected to more 
accurately represent the couple’s use of contraception due either to the higher likelihood that 
men have extramarital partners with whom they may use different contraceptive practices, or that 
women may be using contraception clandestinely (Castle et al., 1999; Baschieri et al., 2013). In 
models where the dependent variable was the intended use of contraception, we similarly used 
the woman’s reported intended use.  
The key explanatory variable for Aim 1 was spousal communication about family 
planning and was constructed at the couple level. We operationalized couple communication as a 
three-level categorical variable. Each partner was asked if they had ever communicated with 
their spouse about family planning. To create the categorical variable, we defined three levels of 
couple communication: 1) neither spouse reported communication with their partner about 
family planning; 2) only one spouse reported communication with their partner about family 
planning; or 3) both spouses reported communication with their partner about family planning. It 
is important to note that a husband in a polygynous union who reported communication may 
have communicated with a different spouse than the spouse in the model; we were unable to 
determine if the husband’s report refers to communication with all spouses or with only one or 
some spouses. We included other couple-level variables in the model: education level, ideal 
number of children, and spousal age difference. The model controlled for other individual and 
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household characteristics including male and female employment in the previous 12 months 
(defined as payment in cash or in kind); wife’s reported number of living children; a binary 
indicator of polygyny as reported by the husband; and household wealth. Because of the 
overwhelming homogeneity of religion in the sample (95% Muslim) and the small sample size of 
the non-Muslim individuals, we did not control for religion in the analyses.  
First, we constructed couples using household identifiers in the dataset. We excluded all 
those individuals who were not married. Of note, in Senegal, approximately 17% of men and 
32% of women in a union are polygamous (Agence Nationale de la Statistique et de la 
Démographie and ICF International, 2016), so construction of “couples” in polygynous 
households was more complicated than in households with monogamous spouses. After 
constructing couple units, we used multivariable logit models with individual, couple, and 
household-level covariates for both the female reported contraceptive use and for future intention 
to use among those women who reported nonuse of contraception. The unit of analysis was the 
couple. Though individual-, couple-, and household-level covariates were included as controls, 
the main explanatory variable was reported discussion of family planning.    
The objective of this aim was to determine if couple-level discussion about family 
planning was associated with women’s self-reported use of contraception and intent to use 
contraception in the future if the woman reported that she did not use contraception. We found 
that spousal discussion of family planning was significantly associated with an increased 
likelihood of contraceptive use and intention to use among non-users. If both spouses reported 






We described the association between hearing a religious leader speak for or against 
family planning and opposition to family planning among men and women. This Aim 
represented analysis at the organizational level of the social ecological framework. Of 
importance to this Aim, the data available for men and women are different and thus required 
two different methods for analysis. The male data is repeated time series cross-sectional data, 
and the female data is true longitudinal panel data. The data for men were collected at three 
different time points (2011, 2013, and 2015), but each year the data were collected using 
independent cross sectional samples. The data for women were collected using a longitudinal 
panel, and were collected at the same three time periods as the men’s data. However, we used 
only the matched data from baseline and endline (2011 and 2015) for the female sample, as the 
data collected at mid-term was not collected in all cities. 
For both the male and female analyses, the main dependent variable was the male or 
female reported opposition to contraceptive use, operationalized as a binary variable. Men and 
women were asked during the interview the reasons they did not use family planning. Reasons 
coded as “opposition” included: 1) the interviewee, their partner, or others oppose the use of 
family planning, 2) the interviewee’s religion opposes family planning use, and 3) the number of 
children people have depends on God. Reasons coded as no “opposition” included: 1) an absent 
partner, 2) wanting to have as many children as possible, 3) side effects associated with family 
planning use, 4) access barriers (e.g., cost, geography), 5) menopause, 6) pregnancy, 7) 
lactational amenorrhea, and 8) infrequent sex. We operationalized the outcome as a binary 
variable, and coded participants who cited one or more social or religious oppositions to family 
planning as ‘1’ and those with none as ‘0’.  
17 
 
We used two principal explanatory variables: hearing a religious leader speak in favor of 
family planning in the previous 12 months and hearing a religious leader speak against family 
planning in the previous 12 months. Other covariates included in the models were city of 
residence, age, ethnic group, education level, household-level wealth, employment status during 
the previous 12 months (defined as payment in cash or in kind), religion, if a woman or sexual 
partner was pregnant at the time of data collection, if the individual was in a polygynous union, 
and the number of living children. Models controlled for media exposure to positive family 
planning messaging that was part of the larger ISSU intervention (beginning after baseline data 
were collected). Exposure was operationalized as a binary variable indicating exposure to any 
element of the ISSU programming based on self-report of respondents. This variable is zero at 
baseline for all subjects, but at mid-term and endline time points, respondents may have been 
exposed to programming. 
The objective of this Aim was to describe the association of hearing a religious leader 
speak in favor or against family planning and men’s and women’s reported opposition to family 
planning. We found that hearing a religious leader speak in favor of family planning was 
significantly and negatively associated with reported opposition to family planning among men 
and women; hearing a religious leader speak in favor of family planning was significantly 
associated with a decreased likelihood to report that they opposed family planning. Hearing a 
religious leader speak against family planning was associated with an increased likelihood to 
report opposition to family planning, but only among men in the sample. For women, this 






In this Aim, we investigated the association of discussion of family planning and female 
reported contraceptive use in a larger social context. We used a multilevel model with variables 
at the individual, interpersonal, and community levels of the social ecological model. This model 
was hierarchical: variables at each level were nested within the groups at the next level 
(individuals nested in households nested in community clusters). A classification diagram of 
these nested levels is presented in Figure 1.2. Multilevel models have been used to describe 
multiple levels of factors affecting contraceptive use in other studies (Hossain, 2005; Bentley, 
Kavanagh and Smith, 2009; Aremu, 2013). This technique allows for individual outcomes to be 
modeled simultaneously as a function of individual and higher-level group contextual factors 
(Diez-Roux, 2000; Aremu, 2013). Use of multilevel models allowed us to analyze clustered data 
and estimate the proportion of total variance that occurred at each level. 
 
 
Figure 1.2: Classification diagram of nested levels for multilevel model 
In this model, we assumed that there was a violation of the assumption of independence 
of observations at the household level and the community cluster level, as individual outcomes 
within households and household outcomes within communities are likely correlated. Here, 
19 
 
women are nested within households, nested within community clusters. Using a multilevel 
model accounts for this correlation, while allowing for simultaneous examination of the 
influence of community, household, and individual-level covariates on an individual-level 
outcome.  
We used a two-level hierarchical generalized linear model. The first level was the 
individual woman and the second level was the household. We tested a three-level model with 
the third level as the community cluster, as defined by the sampling frame used in the MLE ISSU 
(MLE Project (ISSU), 2012). The three-level model was not a significant improvement over the 
two-level model however, so was not used. This hierarchical model adjusted for correlation of 
the error term for women who lived in the same household. As described above, about one third 
of the sample of women collected at baseline are in polygynous unions and likely live in the 
same household and share a spouse. Though not all of the households will have unadjusted 
correlation at the household level (if the woman is in a monogamous union, she will not have 
another woman with whom to be correlated), to account for the non-independence of the 
observations from polygynous households, we included random intercepts at the household level 
as Level 2. We compared the results of the multilevel model with results using a GEE approach 
to check the statistical conclusions from the random effects multilevel model. 
As a sensitivity analysis, we stratified the women’s sample by marriage type (polygynous 
and monogamous). We also tested the association between couple communication about family 
planning and female reported contraceptive use using couple-level data. In all models, we also 
used a GEE approach and compared the results to those of the multilevel models.  
Lastly, we used couple-level data to test the association between couple communication 
about family planning and contraceptive use. We operationalized couple communication as a 
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three-level categorical variable as we did in Aim 1. Again, we ran both a multilevel model and 
used a GEE approach and compared results.  
We found that couple communication was significantly and positively associated with 
contraceptive use in all models. In the couple-level model, if both spouses reported discussion of 
family planning with their spouse, the magnitude of the association was more than twice the 
magnitude of the association of one spouse reporting discussion of family planning. We also 
found that varying but sizeable proportions of the total variance occurred at the household level 
in each of the models, indicating the importance of household-level factors in reproductive 
decision making, along with individual-level characteristics. Lastly, we affirmed the use of a 
multilevel model in this context; by comparing the multilevel model results to the results of the 













Senegal is one of the Francophone countries on the west coast of sub-Saharan Africa, a 
region that has some of Africa’s highest total fertility rates, maternal mortality rates, and infant 
mortality rates. In 2017, the maternal mortality rate was 236 deaths per 100,000 live births and 
the infant mortality rate was approximately 42 deaths per 1,000 live births (Enquête Continue du 
Sénégal, Cinquième Phase 2017 : Rapport de synthèse, 2017). The Sustainable Development 
Goals have a target of fewer than 70 maternal deaths per 100,000 live births and fewer than 12 
neonatal deaths per 1000 live births by 2030 (Transforming our world: the 2030 Agenda for 
Sustainable Development, 2015). Increasing contraceptive use among fecund women who want 
to delay or avoid childbearing and limit or space births according to their preferences (i.e., 
reducing unmet need) (Cleland, Harbison and Shah, 2014) lowers the risk of both infant and 
maternal mortality (IntraHealth, 2012; Aremu, 2013; Sedgh et al., 2015).   
Research has demonstrated both the positive and negative effects of different individual-
level factors on family planning use, such as the education of both male and female partners, 
female employment, number of previous births, and negative attitudes toward contraception 
(Uchudi, 2001; Aremu, 2013; Dereuddre, Van de Velde and Bracke, 2016; Rossier and Corker, 
2017; Dias and de Oliveira, 2018). However, reproductive decision making does not exclusively 
occur at the individual level (Elfstrom and Stephenson, 2012). A recent review found limited 
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research about the influence of social context on reproductive health decision making, and 
specifically noted the lack of research studying how men and women make reproductive health 
decisions as a couple (S. M. P. Lowe and Moore, 2014).  
Many studies have concluded that couple communication influences family planning 
decision making (Odimegwu, 1999; Bawah, 2002; Shattuck et al., 2011; Mosha and Ruben, 
2013; Hameed et al., 2014; Irani, Speizer and Fotso, 2014; Tilahun et al., 2014). This research 
has demonstrated that couple communication has an influence on contraceptive use, but there is 
varying evidence as to whether joint, male, or female-oriented decision making is most 
important. In a recent study in Pakistan, couple decision making was a stronger predictor of a 
couple’s use of modern contraception than women-only decision making (Hameed et al., 2014).  
However, in Ethiopia, while couple communication was associated with increased likelihood of 
contraceptive use, the husband’s opinions about contraception and childbearing carried more 
weight than the opinions of his female partner (Tilahun et al., 2014). Dereuddre and colleagues 
assert that opposition from others (including spouses) is a major barrier to contraceptive use in 
developing countries, highlighting the importance of interpersonal factors (Dereuddre, Van de 
Velde and Bracke, 2016). In contrast, in a qualitative study from Uganda, men did not participate 
much in family planning decisions with their partners, as contraception and birth are viewed to 
be “a woman’s domain” (Kabagenyi et al., 2014). In recent study from Pakistan, postpartum 
women received counseling about intra-uterine contraceptive devices (IUCD) from health care 
providers (Husain, Husain and Izhar, 2017). If women indicated an IUCD as their preferred 
contraceptive method, they were instructed to discuss the decision with their spouses. After 
discussion with their spouses, significantly fewer women accepted an IUCD, indicating that 
couple communication in this context led to a decreased uptake of this method of contraception 
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than if the woman had made the decision without communicating with her spouse (Husain, 
Husain and Izhar, 2017). 
In Senegal, desired fertility rates between men and women are misaligned: women report 
an ideal number of  5.2 children on average (5.6 for married women) whereas men report 7.1 
children on average (8.3 for married men) (Agence Nationale de la Statistique et de la 
Démographie and ICF International, 2016). It is unclear, however, how this discordance 
influences contraception use. Couple communication about family planning could be an 
important interpersonal-level factor in determining whether a couple uses contraception in 
Senegal. However, if the male spouse has greater control over family planning decision making 
and wants more children than his spouse (or is perceived to want more), couple communication 
may not be as influential (Tilahun et al., 2014).  
Couple-level research in the Senegal context is challenging because of the high 
percentage of polygynous unions: 17% of men and 32% of women are in polygynous unions 
(Agence Nationale de la Statistique et de la Démographie and ICF International, 2016). 
Polygyny is associated with a desire for larger families, along with less communication between 
partners about family planning and reproductive health, lower contraceptive use rates, and more 
male extramarital sexual activity (Agadjanian and Ezeh, 2000; Bove and Valeggia, 2009; 
Westoff and Bietsch, 2015). In Niger and Tanzania, women in polygynous unions were less 
likely to use contraception, even if rates of contraception approval were similar to women in 
monogamous unions (Bove and Valeggia, 2009). However, other research has noted that there 
are overarching sociocultural values that “transcend marriage types,” and that any differences 
observed between marriage types could be attributable to the localized influence of cultural and 
community factors where polygyny exists; women in monogamous and polygynous unions are 
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similarly influenced by predominant pronatalist norms of their community (Ezeh, 1997; Hogan, 
Berhanu and Hailemariam, 1999; DeRose and Ezeh, 2010). 
Past research about couple communication and contraceptive use has largely focused on a 
single spouse’s report of discussion of family planning, rather than communication reported by 
both spouses on a couple level (Nyblade and Menken, 1993; Odimegwu, 1999; Bawah, 2002; 
Mosha and Ruben, 2013; Tilahun et al., 2014). Few studies on communication and contraception 
have been conducted using responses from both members of a couple about communication and 
contraception. Two studies, both conducted in Kenya reached different conclusions about the 
association between couple-level communication and contraceptive use (Lasee and Becker, 
1997; Irani, Speizer and Fotso, 2014). One more recent study found that joint couple reporting of 
communication about family planning was positively associated with contraceptive use in the 
urban Kenya context (Irani, Speizer and Fotso, 2014); however, the other study found no 
significant relationship between a couple reporting discussion of family planning and 
contraceptive use, when controlling for other couple and individual-level factors (Lasee and 
Becker, 1997). A qualitative study conducted in Malawi demonstrated that improved couple 
communication led to increased shared decision making about family planning and increased use 
of contraception (Hartmann et al., 2012). 
Given public health interest in promoting family planning, it is important to better 
understand the factors that influence the decision to use contraceptive methods. In this study, we 
focused on the influence of couple communication on contraceptive use. We conducted 
secondary data analysis using data collected from both partners in married couples to understand 
current contraceptive use and intended future use in urban Senegal. Further, we extended the 
existing literature about couple-level communication, as we used data from a context where a 
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substantial percentage of marriages are polygynous unions, which potentially affects the 
relationship between couple communication and contraceptive use. Using a social ecological 
framework as a guide, the objective was to explore the influence of factors at the intra- and 
interpersonal levels to understand the relationship between couple-level factors and intended and 
actual use of contraceptive methods in urban Senegal. 
Methods 
Sample and Data Source 
We used individual level data from the Measurement, Learning & Evaluation (MLE) 
Project for the Initiative Sénégalaise de Santé Urbaine (ISSU) collected in six urban areas in 
Senegal in 2011. Data were collected using surveys conducted in person by trained interviewers. 
The sampling approach was designed to first sample women in randomly selected households 
(collected in six sites) and subsequently to create a sub-sample of men from the same 
households. Data were collected using a two-stage sampling design.  First, a sample of clusters 
was randomly selected for each of the six cities based on a probability proportional to their 
population. Second, 21 households were randomly chosen in each cluster, creating a sample of 
about 5,500 households. All women who had spent the previous night in the residence and were 
ages 15-49 years were eligible to participate in the survey. To create the male sample, men in 
half of the selected households in the women’s sample in four of the cities were eligible for the 
survey. All men who had spent the previous night in the residence and were ages 15-59 years 
were eligible (MLE Senegal Data Documentation, 2017). As a result of the sampling approach, 
data from men were collected in only four of the six cities that data from women were collected. 
For the current study, we only included data from women from the four cities where men were 




Figure 2.1: MLE Senegal Baseline Sampling Design (MLE Project (ISSU), 2012; MLE Senegal 
Data Documentation, 2017) 
We constructed couple units within households by identifying heads of household and the 
spouse(s) of the heads of household who had completed interviews.  We created a unique 
identifier for each couple unit. For polygynous households, we created a couple identifier for the 
husband and each of his wives, so that each household had potential for more than one couple 
identifier. The final analysis sample contained 347 couple units, which was comprised of 330 
men and 347 women.  A schematic illustration of couple units in both monogamous and 




Figure 2.2: A schematic illustration of creation of couple units 
Key Variables and Measures: 
Explanatory Variable: 
The key explanatory variable was spousal communication about family planning, which 
we defined as a three-level categorical variable. Each partner was asked if they had ever 
communicated with their spouse about family planning. To create a categorical variable, we 
defined three levels of couple communication: 1) neither spouse reported communication with 
their partner about family planning; 2) only one spouse reported communication with their 
partner about family planning; or 3) both spouses reported communication with their partner 
about family planning. Again, it is important to note that a husband in a polygynous union who 
reported communication may have communicated with a different spouse than the spouse in the 
model; we were unable to determine if the husband’s report refers to communication with all 






We had two outcome variables. The primary outcome was women’s reported use of 
contraception. The secondary outcome was women’s intention to use contraception in the future 
if she reported not currently using any method. We defined contraception as any method of 
contraception or family planning, both modern or traditional methods, including pills, injection, 
intrauterine devices, implants, male and female condoms, sterilization (both male and female), 
lactational amenorrhea, fertility awareness (the “rhythm method”), emergency contraception, 
spermicide, and withdrawal.   
The primary model used reported contraceptive use as the dependent variable, which we 
define as the female partner’s reported use. Women’s reported use is expected to more accurately 
represent the couple’s use of contraception (rather than her husband’s) due to the higher 
likelihood that men have extramarital partners with whom they may have different contraceptive 
practices and that women may use contraception clandestinely (Castle et al., 1999; Baschieri et 
al., 2013).  Women’s reported use may also allow for a more accurate depiction of the couples’ 
use in the context of polygyny (i.e., a husband may report using contraception, but it is unclear 
with which partner he is using contraception or if he is using contraception with all partners). We 
similarly used female partner’s reported intention to use contraception (among current non-
contraception users).  
Covariates: 
The model controlled for fertility preferences at the couple level using reported ideal 
number of children. We constructed this as a couple-level categorical variable with three levels: 
1) the husband’s ideal number of children was higher than the wife’s; 2) the wife’s ideal number 
of children was higher than the husband’s; and 3) the husband and wife agreed on the ideal 
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number of children. Additionally, we constructed couple-level variables for couple age and 
education.  
In previous studies, age difference between spouses has been associated with less couple 
communication (Ezeh and Mboup, 1997; Bove and Valeggia, 2009), so we constructed age as a 
relational couple-level variable, rather than using individual-level ages. For couple age, there 
were four categories: 1) the spouses were the same age or the wife was older; 2) the husband was 
within four years older than the wife; 3) the husband was more than 4 but fewer than 10 years 
older than his wife; or 4) the husband was more than 10 years older than his wife. There were 
seven couples in which the wife was older than her husband and six in which the spouses were 
the same age; these levels were combined due to the small cell sizes.  
Education was constructed as a six-level categorical variable, also at the couple level: 1) 
both spouses had no formal education; 2) both had only primary education; 3) the wife had no 
education and the husband had at least primary education; 4) the wife had a higher level of 
education than the husband; 5) both partners had at least primary education but the husband had 
a higher education level than his wife; or 6) both partners had the same level of education that 
was at least secondary education. The model controlled for other individual and household 
characteristics including: male and female employment in the previous 12 months (defined as 
working for cash or payment in kind); wife’s reported number of living children; a binary 
indicator of polygyny as reported by the husband; and household wealth. Because of the 
overwhelming homogeneity of religion in the sample (95% Muslim) and the small sample size of 
the non-Muslim individuals, we did not control for religion in the analyses.  
In the sample, 77 of the 330 men reported that they were in polygynous unions, or 23.6%. 
It is important to note, however, that in the analysis sample of couple units, there were only 16 
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households with polygynous couple units representing 33 separate couples (one household had 
three wives and therefore had three couple units) and 16 individual men, not 77. This is likely the 
result of wives not being eligible for interview, living elsewhere, or simply not being interviewed 
or completing the interview. For analysis in the models, we controlled for polygyny based on 
male responses about the type of union (binary yes/no if they report being in polygynous unions), 
rather than if all of their spouses are represented in the sample. Otherwise, polygyny would be 
artificially under-represented and not appropriately controlled for in the sample. 
Analysis: 
We ran multivariable logit models with individual, couple, and household-level 
covariates for both the female reported contraceptive use and for future intended use (among 
women who reported current non-use). The unit of analysis was the couple. To account for 
correlation between individuals in the same household, we used robust standard errors clustered 
at the household level. The primary model tested the association of a couple discussing family 
planning with female reported use of contraception. The secondary model tested the association 
of a couple discussing family planning with female intended use of contraception among women 
who report current non-use.  
As a sensitivity analysis, we ran a model using female self-reported use of modern 
contraception rather than any form of contraception as the outcome variable. We defined modern 
contraception according to the Demographic and Health Surveys, and excluded methods such as 
withdrawal, lactational amenorrhea, and fertility awareness (the “rhythm method”) (Agence 
Nationale de la Statistique et de la Démographie and ICF International, 2016; Rossier and 
Corker, 2017). We cannot report the association with future intention to use modern methods, as 
women were not asked about future intended use of modern contraception. 
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As a second sensitivity analysis, we ran a model using female self-reported use of any 
contraception using only monogamous couples to determine if associations were similar 
compared to the whole sample including polygynous couples.  
Results 
Demographics 
Selected individual-level demographic characteristics are presented in Table 2.1. The 
sample included 330 men and 347 women, for a total of 347 couple units. Men were about ten 
years older than women on average (43 years compared to 33 years). About 44% of women and 
36.6% of men did not have any formal education. More men, 10% (n=33), reported having a 
higher than secondary level of education than women, 5.2% (n=18). Nearly 95% (n=312) of men 
reported employment in the previous year versus 59.2% (n=205) of women. Men had, on 
average, 4.5 living children, while women had 3.2.  
At the individual level, 40% (n=132) of men and 33.5% of women reported any 
contraceptive use, and 31.6% (n=105) of men and 33.7% (n=117) of women reported using 
modern methods. Among those who reported no contraception use, 31.4% (n=61 of 198) of men 
and 27.7% of women (n=61 of 230) reported they intended to use contraception in the future.  
At the couple level, only 3.75% included spouses who were the same age or where the 
female spouse was older. More than half of the couples had a husband who was more than 10 
years older than his wife. Neither partner had any formal education in 22.5% of the couples. In 
9.2% of couples, both spouses had only primary education. In 39.5% of couples, the husband’s 
ideal number of children was higher than the wife’s ideal number. But in a very similar 
percentage of couples, 38%, the wife’s ideal number of children was higher than her husband’s. 




Couple communication about family planning varied such that 52.4% (n=172) of men 
and 59.5% (n=206) of women reported discussing family planning with their spouses. At a 
couple level, 38.6% (n=134) of couples had both spouses, 34.3% (n=119) had one spouse, and 
27.1% (n=94) had neither spouse reporting communication about family planning. 
Multivariable analyses: Reported use of contraception  
Table 2.3 presents the average marginal effects of reported couple communication about 
family planning and its association with female reported use of contraception. Couples where 
one partner reported spousal communication about family planning was associated with a 25.2 
percentage point increase in the probability of female-reported use of contraception (p<0.01) 
compared to couples where neither partner reported discussion. Couples where both spouses 
reported discussing family planning was associated with a 54.2 percentage point increase in the 
likelihood of female reported use of contraception (p<0.01) compared to couples where neither 
report family planning discussions.  
In the primary model, some categories of the couple age variable were significantly 
associated with female reported use of contraception (Table 2.3). A couple where a husband was 
within five years older than his wife was associated with 19.7 percentage point increase (p<0.05) 
in likelihood of female reported use of contraception, compared to couples that were the same 
age or the wife was older. A couple where the husband was more than 10 years older than his 
wife was associated with a 24.6 percentage point increase in likelihood of female reported use of 
contraception, compared to couples who are the same age or the wife is older (p<0.01).  
Compared to couples who had equal preferences for the ideal number of children, a 
couple in which the male ideal number was larger than his wife’s was associated with a 15.6 
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percentage point increase in likelihood of female reported contraceptive use (p<0.01). Couples in 
which the female ideal number was larger than her husband’s was associated with a 13.3 
percentage point increase in likelihood of female reported use compared to couples with equal 
values for ideal number of children (p<0.05). 
Compared to couples where neither partner had any formal education, couples where the 
male partner had at least primary education but the female partner had no formal education was 
associated with a 16 percentage point increase in likelihood of female reported contraceptive use 
(p<0.05). Additionally, any other couple-level education combination where the wife had at least 
primary education (except where both spouses had only primary education), was associated with 
a significant increase in the likelihood of female reported use compared to couples where both 
spouses had no formal education.  
The number of living children, as reported by wives, was significantly associated with an 
increase in the likelihood of female reported use of contraception. Every additional living child 
was associated with a 3.3 percentage point increase in the likelihood of female reported use of 
contraception (p<0.01). Male-reported polygynous unions were negatively associated with 
female reported contraceptive use, but the association was not statistically significant. Male and 
female employment in the previous 12 months were also not significantly associated with female 
reported use of contraception.  
Multivariable analyses: Intended future use of contraception  
Table 2.4 presents the average marginal effects of a couple reporting discussing family 
planning with their spouse and its association with female intended use of contraception among 
women who reported non-use of contraception (n=220 women and couple units) from the 
intended future use logit model. Compared to couples where neither spouse reported discussing 
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family planning, being in a couple where one spouse reported discussion of family planning was 
associated with a 17.3 percentage point increase (p<0.01) in the likelihood of female reported 
intention to use contraception. Being in a couple in which both spouses reported discussing 
family planning was associated with a 41.6 percentage point increase (p<0.01) in female 
intention to use compared to couples where neither spouse reported discussing family planning.  
There were some significant results among the couple-level and individual covariates in 
the model as well. Being in a couple where the husband was between five and 10 years older 
than his wife was associated with a 18.6 percentage point increase (p<0.05) in female intention 
to use contraception, compared to couples that were the same age or the wife was older. Similar 
to results in the primary model, couples in which the husband was more than 10 years older than 
his wife was associated with a 26.3 percentage point increase (p<0.01) in the likelihood of 
female-reported intention to use contraception, compared to couples that were the same age or 
the wife was older.  
Each additional child a woman had was associated with a 3.7 percentage point increase in 
likelihood for women to report intention to use contraception in the future (p<0.01). We observe 
no association between polygyny and  female intention to use contraception (p<0.05). In this 
model, education was not significantly associated with female reported intention to use 
contraception.  
The sensitivity analysis results that used an outcome variable of female-reported use of 
modern contraception, rather than use of any contraceptive method (excluding fertility 
awareness, lactational amenorrhea, and withdrawal) are presented in Table 2.5. In this model, a 
couple jointly reporting discussing family planning was associated with a 46.9 percentage point 
increase in the probability of female reported use of modern contraception (p<0.01) compared to 
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couples where neither spouse reported discussing family planning. Couples where one spouse 
reported discussing family planning was associated with a 22.3 percentage point increase in 
family planning use (p<0.01) compared to couples where neither spouse reports discussion 
family planning. Using reported modern contraceptive use as the outcome rather than any 
contraceptive use did not dramatically change the results; couples where both spouses reported 
discussing family planning was highly significant and the magnitude of the effect was large.  
The other sensitivity analysis results that used only mongamous couples are presented in 
Table 2.6. In this model, both spouses reporting family planning was associated with a 58.4 
percentage point increase in the likelihood of reporting use of any contraceptive method 
(p<0.01). Couples where only one spouse reported discussing family planning was associated 
with a 28 percentage point increase in likelihood of reporting any contraceptive use (p<0.01). 
The magnitude of the association between couple discussion of family planning and 
contraceptive use was especially high in the monogamous couples sample. Female age was 
postively and significantly associated with contraceptive use as in the other models. 
Discussion 
In summary, findings demonstrated the large, positive, and significant association 
between couple discussion of family planning and female reported contraceptive use and 
intention to use. The magnitude of the effect is even larger if both spouses report discussion of 
family planning. We also found other couple-level and individual covariates were significantly 
associated with contraceptive use and intended use, including some age and education categories, 




The main objective of this research was to determine if a couple-level variable, 
discussion of family planning with your spouse, was associated with women’s self-reported use 
of contraception or future intended use (among woman who reported non-use currently). The 
results clearly showed a strong, positive association between couple communication about family 
planning and both actual contraceptive use and intended future contraceptive use, with high 
predictive accuracy. Additionally, this research allowed for comparison with couples where only 
one spouse reported discussion of family planning; the magnitude of effect was much larger 
when both spouses report discussion of family planning. Much of the literature to this point has 
used only one spouse’s (typically the woman’s) recollections of discussion of family planning to 
represent couple communication (Nyblade and Menken, 1993; Bawah, 2002; Mosha and Ruben, 
2013; Tilahun et al., 2014). These findings highlight the importance of using couple-level 
variables and couple-level analysis to determine the association of couple communication and 
contraceptive use.  This research demonstrates that using the report of only one spouse attenuates 
the association of couple communication and contraceptive use and underscores the importance 
of shared perceptions of communication with respect to contraceptive use. 
We conducted a multivariable analysis and found other significant covariates that 
predicted contraceptive use and intent. Interestingly, in the primary model, both couples where 
the husband had a higher ideal number of children and couples where the wife had a higher ideal 
number of children were significantly associated with an increase in female self-reported use, 
compared to couples that had an equal value for the ideal number of children. This finding seems 
to point to discordance among couples as to the ideal number of children as a potential driver of 
contraceptive use. In a recent study in Ethiopia, researchers found that a husband’s desire for 
more children was positively and significantly associated with contraceptive use, but not a wife’s 
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desire for more children, if there was discordance and the other spouse did not want more 
children (Tilahun et al., 2014). The results were significant when women wanted more children 
than their husbands, but the level of significance was higher when men’s ideal number was 
higher than his wife’s. 
The primary model also demonstrated a positive association of education level of women 
within a couple and contraceptive use, which was anticipated and consistent with the existing 
body of literature (Hogan, Berhanu and Hailemariam, 1999; Iyer, 2002b; Emina, Chirwa and 
Kandala, 2014; Bakibinga et al., 2016). In couples where the wife had at least a primary level of 
education (except in couples where both spouses only had a primary level of education), couple-
level variable combinations of education level were positively and significantly associated with 
reported contraceptive use.   
This research did not find that polygyny was significantly associated with use of 
contraception nor with intention to use contraception among non-users. It is tempting to consider 
this finding surprising, as polygyny is associated strongly with pronatalism and less willingness 
to use contraception (Nyblade and Menken, 1993; Bove and Valeggia, 2009). However, as noted 
above, these findings lend support to Ezeh’s contention that polygyny’s influence in family 
planning decision making is limited compared to the cultural and community influences in the 
context in which polygyny occurs (Ezeh, 1997). One quantitative study in Ethiopia found no link 
between contraceptive use and polygyny, and the researchers attributed this finding to the 
comparatively stronger influences of local culture, including community factors such as religion 
and access to family planning services (Hogan, Berhanu and Hailemariam, 1999). In this 
research, after controlling for other individual, couple, and household characteristics, being in a 
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polygynous union compared to a monogamous union was not significantly associated with 
contraceptive use or intended use. 
There are several limitations of this research. The measure of discussion of family 
planning potentially suffers from recall bias. It is possible that if individuals are more likely to 
remember a discussion about family planning, the more impactful it was, or the more it may 
change family planning behavior. Because of this limitation, we present associations rather than 
causal estimates. Unique to contexts with polygynous couples, we were also unable to determine 
if the husband’s report of discussion of family planning was applicable to all spouses or to only 
one or some spouses. We treated a husband’s report of discussing family planning as applicable 
to all of his wives, which may have over-represented these discussions. However, by including a 
measure that considers both spouses reporting, this potential measurement error is likely limited. 
There is also limited generalizability for these findings, as the sample is comprised solely of 
couples from urban Senegal. Since our findings are consistent with results from similar research 
in urban Kenya (Irani L, Ilene S. Speizer, Jean-Christophe Fotso, 2015), there may be some 
evidence for generalizability to other urban regions in sub-Saharan Africa, though more research 
is needed in other contexts. Additionally, the sample size of couples was relatively small and 
represents only married couples. Future research should be expanded to unmarried couples in 
other contexts.  
Conclusions 
This research demonstrates a clear positive association between couple communication 
about family planning and contraceptive use. It further demonstrates the importance of 
measuring couple communication at the couple level; both spouses recalling discussions of 
family planning was associated with a higher likelihood of contraceptive use than if a single 
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spouse recalled a family planning discussion, compared to couples in which neither spouse 
reported discussion. That both spouses recall a conversation about family planning perhaps 
indicates increased likelihood that it happened, or that the conversation was more impactful. If 
both spouses recall the conversation, it may be more likely that it actually shapes contraceptive 
behavior, as these results demonstrate, and that family planning decisions are more often made 
jointly, which is associated with higher rates of contraceptive use (DeRose and Ezeh, 2010). This 
research also showed a positive association between couple communication about family 
planning and future intention to use contraceptives among women who reported non-use; 
similarly showing a larger association of both spouses reporting communication about family 
planning compared to neither spouses reporting discussing family planning than the association 
of one spouse reporting discussion of family planning compared to neither spouse. Encouraging 
couple communication about family planning could have a major impact on uptake of 
contraception and future use of contraception among couples in urban Senegal. Interventions 
aimed at increasing contraceptive prevalence rates may be enhanced by providing couples with 
tools for starting conversations about family planning or providing support and information 





Table 2.1: Selected demographic characteristics of men (n=330) and women (n=347) in sample 
 Men Women 
n 330 347 



































































































Among 198 men and 230 women who report no current use of contraception 
41 
 
Table 2.2: Couple-level characteristics of full couple sample (n=347) included in analysis models 
Characteristic Full couples sample 
n (%) 
Couple report of discussing family planning  
Neither report 94 
(27.1) 
One spouse reports 119 
(34.3) 
Both report 134 
(38.6) 
Couple age  
Spouses are the same age or female older 13 
(3.75) 




Male more than 5 but fewer than 10 years 
older than female spouse 
97 
(28.0) 




Couple education  
Both no education 78 
(22.5) 
Both primary education 32 
(9.2) 
Male partner has any level of education and 
female partner has no education 
76 
(21.9) 
Female partner has higher level of education 
than male partner 
70 
(20.2) 
Both partners have at least primary education 
but male partner has higher education level 
than female partner 
63 
(18.2) 
Both partners have same level of education 
and higher than primary education 
28 
(8.1) 
Ideal number of children  














Table 2.3: Average marginal effects of selected variables’ association with use of any 
contraception (female self-reported use) in couples (n=347) 
Individual or Couple Variable 
Average marginal effect 
(Delta-method std. error) 
Couple report discussing family planning  
Neither report discussing referent 
One spouse reports discussing 0.252** 
(0.045) 
Both report discussing 0.542** 
(0.046) 
Couple age  
Spouses are the same age or female older referent 




Male more than 4 and fewer than 10 years 
older than female spouse 
0.130 
(0.080) 




Couple ideal number of children  
Equal male and female ideal number referent 








Couple education  
Both no education referent 
Both primary education only 0.131 
(0.095) 
Male partner has at least primary education 
and female partner has no education 
0.160* 
(0.062) 
Female partner has higher level of education 
than male partner 
0.207** 
(0.069) 
Both partners have at least primary education; 












Polygynous union (male report) -0.068 
(0.055) 
Female employed in previous 12 months -0.030 
(0.044) 
Male employed in previous 12 months 0.151 
(0.120) 





Table 2.4: Average marginal effects of selected variables’ association with future intention to use 
contraception (female self-reported intention) in couples not currently using contraception 
(n=220) 
Individual or Couple Variable 
Average marginal effect 
(Delta-method std. error) 
Couple report discussing family planning  
Neither report discussing referent 
One spouse reports discussing 0.173** 
(0.062) 
Both report discussing 0.416** 
(0.085) 
Couple age  
Spouses are the same age or female older referent 




Male more than 4 and fewer than 10 years 
older than female spouse 
0.186* 
(0.081) 




Couple ideal number of children  
Equal male and female ideal number referent 








Couple education  
Both no education referent 
Both primary education only 0.084 
(0.114) 
Male partner has at least primary education 
and female partner has no education 
-0.037 
(0.085) 
Female partner has higher level of education 
than male partner 
-0.004 
(0.097) 
Both partners have at least primary education; 












Polygynous union (male report) -0.054 
(0.072) 
Female employed in previous 12 months -0.068 
(0.059) 
Male employed in previous 12 months -0.027 
(0.119) 




Table 2.5: Average marginal effects of selected variables’ association with use of modern 
contraception (female self-reported use) in couples (n=347) 
Individual or Couple Variable 
Average marginal effect 
(Delta-method std. error) 
Couple report discussing family planning  
Neither report discussing referent 
One spouse reports discussing 0.223** 
(0.045) 
Both report discussing 0.469** 
(0.050) 
Couple age  
Spouses are the same age or female older referent 




Male more than 4 and fewer than 10 years 
older than female spouse 
0.082 
(0.081) 




Couple ideal number of children  
Equal male and female ideal number referent 








Couple education  
Both no education referent 
Both primary education only 0.041 
(0.090) 
Male partner has at least primary education 
and female partner has no education 
0.105 
(0.063) 
Female partner has higher level of education 
than male partner 
0.148* 
(0.070) 
Both partners have at least primary education; 












Polygynous union (male report) -0.056 
(0.056) 
Female employed in previous 12 months -0.027 
(0.046) 
Male employed in previous 12 months 0.109 
(0.117) 




Table 2.6: Average marginal effects of selected variables’ association with use of any 
contraception (female self-reported use) in monogamous couples (n=253) 
Individual or Couple Variable 
Average marginal effect 
(Delta-method std. error) 
Couple report discussing family planning  
Neither report discussing referent 
One spouse reports discussing 0.280** 
(0.053) 
Both report discussing 0.584** 
(0.046) 
Couple age  
Spouses are the same age or female older referent 




Male more than 4 and fewer than 10 years 
older than female spouse 
0.214** 
(0.075) 




Couple ideal number of children  
Equal male and female ideal number referent 








Couple education  
Both no education referent 
Both primary education only 0.113 
(0.095) 
Male partner has at least primary education 
and female partner has no education 
0.183* 
(0.079) 
Female partner has higher level of education 
than male partner 
0.245** 
(0.079) 
Both partners have at least primary education; 












Female employed in previous 12 months -0.055 
(0.053) 
Male employed in previous 12 months 0.142 
(0.132) 




CHAPTER 3: THE ASSOCIATION OF RELIGIOUS LEADERS’ TEACHINGS AND 




Senegal is a Francophone country situated on the west coast of sub-Saharan Africa. In 
Senegal, the maternal mortality rate was approximately 236 deaths per 100,000 live births 
(Enquête Continue du Sénégal, Cinquième Phase 2017 : Rapport de synthèse, 2017), and the 
infant mortality rate was approximately 42 deaths per 1,000 live births in 2017 (Enquête 
Continue du Sénégal, Cinquième Phase 2017 : Rapport de synthèse, 2017). These numbers are 
well above the Sustainable Development Goal 3 of a global maternal mortality ratio of fewer 
than 70 maternal deaths per 100,000 live births by 2030 and fewer than 12 neonatal deaths per 
1000 live births (Transforming our world: the 2030 Agenda for Sustainable Development, 2015). 
Contributing to the high maternal mortality rate, about 31% of pregnancies in Senegal are 
unintended, with 24% of those unintended pregnancies ending in induced abortion (Guttmacher 
News Release, 2015). In 2012, Senegal had an estimated 51,500 induced abortions, 23% of 
which resulted in complications treated at health care facilities (Guttmacher News Release, 
2015). A staggering 69% of poor women living in urban areas who had an induced abortion 
experienced complications (Guttmacher News Release, 2015).  
In 2017, the contraceptive prevalence rate was only about 28% for women in union and 
20% among all women ages 15-49 (Enquête Continue du Sénégal, Cinquième Phase 2017 : 
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Rapport de synthèse, 2017). The unmet need for contraception, that is, women who want to delay 
or avoid childbearing, are fecund, and are not using contraception, was 22% in the same year 
(Enquête Continue du Sénégal, Cinquième Phase 2017 : Rapport de synthèse, 2017). In 2018, 
over 47% of the population of Senegal lived in urban areas, and the population in these areas is 
increasing rapidly (World Urbanization Prospects: The 2018 Revision, Online Edition, 2018). 
Among the urban poor  in 2005, 34% of women had an unmet need for contraception (Ezeh, 
Kodzi and Emina, 2010). Reducing unmet need for contraception is important as it lowers the 
risk of both infant and maternal mortality (IntraHealth, 2012; Aremu, 2013; Sedgh et al., 2015). 
There has been considerable research conducted about the individual characteristics that 
contribute to decision making surrounding contraceptive use (S. M. Lowe and Moore, 2014). For 
example, in various settings in sub-Saharan Africa and elsewhere, education of both male and 
female partners, wealth, religion, distance to health care, social capital, female employment, 
number of previous births, negative attitudes toward contraception, sex of children, and previous 
child death have all been found to have significant influence on contraceptive use (Uchudi, 2001; 
Aremu, 2013; Dereuddre, Van de Velde and Bracke, 2016; Rossier and Corker, 2017; Dias and 
de Oliveira, 2018). In Kenya and India, higher levels of education of both men and women is 
positively associated with family planning use (Iyer, 2002a; Bakibinga et al., 2016). Among 
women 15-49 in Senegal, education level lowers the desired number of children, ranging from 
5.9 among women with less than a primary school education, to 4.3 among women with a 
secondary or higher level of education (Agence Nationale de la Statistique et de la Démographie 
and ICF International, 2016). While this body of research focuses on numerous individual level 
factors, a recent review found a lack of research about how social context can influence 
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reproductive health decision making. Religion is one potential aspect of the social context that 
deserves further exploration.  
Senegal is a majority Muslim country, with roughly 95% of the population practicing 
Islam (Agence Nationale de la Statistique et de la Démographie and ICF International, 2016). 
Among Muslim populations in sub-Saharan Africa, there is typically a high total fertility rate and 
a preference for larger families, along with more polygynous unions (Heaton, 2011; Kabagenyi 
et al., 2014; Westoff and Bietsch, 2015; Dias and de Oliveira, 2018). Approximately 35% of 
Muslim women in unions in sub-Saharan Africa are in polygynous unions (Westoff and Bietsch, 
2015). Muslim women in sub-Saharan Africa are less likely to have any formal education, have 
shorter time intervals between births, and are less likely to be using contraception (Westoff and 
Bietsch, 2015; Agence Nationale de la Statistique et de la Démographie and ICF International, 
2016). While data show that most Islamic leaders do not think that contraception is forbidden by 
Islam, individual beliefs about what Islam dictates with respect to family planning vary 
(Obermeyer, 1992; McQuillan, 2004; Krehbiel Keefe, 2006; Srikanthan and Reid, 2008). 
Religion’s influence can be understood through official doctrinal teachings and through 
individual and cultural perceptions of those teachings (Krehbiel Keefe, 2006); this is especially 
important in the context of Senegal, as Islam occurs in the larger setting of a pronatalist culture 
that values fertility and large family sizes (McQuillan, 2004). It is this setting that may lead 
individuals to interpret Islam as being opposed to family planning (McQuillan, 2004). In 
Senegal, religion is a part of both individual and national identity, strengthening its influence 
over personal decision making (McQuillan, 2004). And though contraception is generally not 
forbidden by Islamic leaders in their teachings, there is a sentiment of invasive ‘godless’ Western 
values attached to family planning programs, and some religious leaders have hindered progress 
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of family planning programs among the Senegalese population (Obermeyer, 1992; McQuillan, 
2004; Gaestel, 2014; Gifford, 2016). Despite these efforts, many Senegalese women are 
interested in accessing family planning for birth spacing and limiting, (Gaestel, 2014)  and cite 
opposition by religious leaders as an important barrier to contraceptive use (Calhoun et al., 
2017). 
In Senegal, unlike in many Islamic nations in the Middle East, the primary form of Islam 
is Sufism (Croche, 2015; Gifford, 2016). Sufi brotherhoods are the most powerful social force in 
the country, and within these brotherhoods are “religious families,” characterized by intense 
relationships between a master (marabout) and a disciple (talibe), in which adherence to a 
marabout’s teachings can guarantee admission to paradise in the afterlife (Croche, 2015; Gifford, 
2016). It has been noted that “religious values are most likely to matter when religious 
institutions have the means to communicate values to their members and to institute mechanisms 
to promote compliance and punish nonconformity,” (McQuillan, 2004) which is the case in the 
urban Senegalese context, both through the power of the marabouts and the perceived ability of 
these leaders to control admittance into an eternal life.  
Personal religious affiliation (i.e., membership of a certain religious group, such as Islam) 
and its association with family planning has been studied, but little investigation has been done 
to understand the organizational aspects of religion that influence opinions about family planning 
use outside of the institutional religious guidelines (Irani, Speizer and Fotso, 2014; Bakibinga et 
al., 2016). One study in Kenya found that religious identity (Islam, Catholic, Protestant/Other 
Christian, or no religion) was not associated with family planning approval (Bakibinga et al., 
2016). A study in urban Kenya found that Protestant couples and couples with spouses of 
different religion were more likely to use contraception that Muslim couples (Irani, Speizer and 
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Fotso, 2014). Another study in India demonstrated no difference in use of contraception between 
Muslims and Hindus after controlling for other socioeconomic factors (Iyer, 2002b).  
Recent research about personal religious affiliation and family planning has suggested 
further investigation into the effect of the organizational level factors of religion on family 
planning, especially through the influence of religious leaders (Iyer, 2002a; Furuta and Mori, 
2008). For example, in a qualitative study in Eastern Sudan, where most women are Catholic or 
Muslim, findings suggested that education targeting religious leaders would engender a more 
favorable environment for family planning and, as a result, create a more positive perception 
among women about family planning (Furuta and Mori, 2008). Some demographers have also 
proposed that researchers move away from understanding religion’s influence through the lens of 
specific theological teachings about fertility and aim to understand the influence of religion as 
part of an entire “social organization” to be recognized in the context of social norms and gender 
dynamics (Goldscheider, 1971).  Little is known about religious leaders’ influences on 
opposition to family planning in Senegal. For these reasons, it is especially important to 
investigate the influence of individual religious leaders on their followers’ reported opposition to 
family planning use. This research included the organizational context of religion rather than 
simple personal affiliation, and, importantly, uses opposition to family planning as an outcome, 
rather than use of family planning. This allowed for a more nuanced understanding of the 
association of religion and family planning in the high fertility context of Senegal where value is 
placed on large family sizes.  
We used a modified social ecological model (Mcleroy et al., 1988) as a general guiding 
framework to examine the social organization of religion on attitudes toward family planning 
use. This model conceptualizes individual behavior in the context of an individual’s cultural 
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environment, and includes the religious organizational level in addition to individual-level 
variables (Sallis, Owen and Fisher, 2008). Additionally, we included a male sample in this 
research, along with women, as there has been limited research on men and women together in 
family planning; a recent review suggested that further research should focus on social norms 
influencing men’s beliefs about contraception and women’s reproductive health (S. M. P. Lowe 
and Moore, 2014). Men may also be particularly influenced by religious leaders’ teachings 
because in many Muslim-majority countries, including Senegal, male participation in worship 
services is prioritized over participation of women (The Gender Gap in Religion Around the 
World, 2016). Muslim men are also more likely to regularly attend worship services on average 
(The Gender Gap in Religion Around the World, 2016). In this paper, we described the 
association between religious leaders’ teachings about family planning and opposition as a 
reason for non-use of family planning. 
Methods 
Data & Sample 
We conducted secondary data analysis using individual level data from the Measurement, 
Learning & Evaluation (MLE) Project for the Initiative Sénégalaise de Santé Urbaine (ISSU) 
collected in six urban areas in Senegal in 2011, 2013, and 2015. Data were collected in person by 
trained interviewers using individually-administered questionnaires; similar survey instruments 
were used to collect data at each time point, with some adjustments. Male interviewers 
conducted individual men’s interviews and female interviewers conducted individual women’s 
interviews (MLE Project (ISSU), 2012). Data from men were collected using three repeated time 
series cross-sectional samples (samples from each time point are made up of different men). The 
baseline sample of women was treated as a panel, and the same women were interviewed in 2013 
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and 2015. However, women’s interviews were only conducted in three of the cities at mid-term 
in 2013. 
The sampling approach at baseline (2011) was designed to first sample women in 
randomly selected households (collected in six cities) and subsequently to create a sub-sample of 
men from the same households. Data were collected using a two-stage sampling design. First, a 
sample of clusters was randomly selected for each of the six cities based on a probability 
proportional to their population (n=268). Second, 21 households were randomly chosen in each 
cluster, creating a sample of about 5,500 households. All women who had spent the previous 
night in the residence and were ages 15-49 years were eligible to participate in the survey. To 
create the male sample, men in half of the selected households in the women’s sample in four of 
the cities were eligible for the survey. All men who had spent the previous night in the residence 
and were ages 15-59 years were eligible (MLE Senegal Data Documentation, 2017). As a result 
of the sampling approach, data from men were collected in only four of the six cities that data 
from women were collected at baseline. Figure 3.1 details the baseline data sampling design. 
 We used the data collected at baseline (2011) and endline (2015) to construct the female 
panel and maximize panel sample size (as the data collected in 2013 were only collected in three 
of the six cities). Overall, 6,927 women were interviewed at both baseline and endline; a 74% 
response rate. The female sample includes women from this matched sample who were self-
reported non-users of any form of contraception (n=5658) (MLE Project (ISSU), 2012). 
We used the data collected at all three time points to construct the male sample. A total of 
6,106 men were interviewed over the course of the study. The male sample includes men who 
were self-reported non-users of any form of contraception (n=4283). Both male and female 
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models were adjusted for individual and household characteristics and were also adjusted for 
sampling design and include probability weights. 
After baseline data were collected, the ISSU implemented an intervention, along with a 
consortium of partners, aimed at increasing the contraceptive prevalence rate (CPR) in urban 
Senegal (MLE Project (ISSU), 2012). From 2012 to 2015, ISSU programming included media 
campaigns (via print, radio, and television), community activities, and interpersonal 
communication strategies (Measurement, Learning and Evaluation of the Urban Reproductive 
Health Initiative: Senegal 2015 Endline Survey Executive Summary, 2016). The intervention 
included SMS messaging, phone calls, social media, community conversations led by religious 
leaders or non-religious community leaders about family planning, small discussions or personal 
visits by community leaders about family planning, and other community activities intended to 
promote family planning (Hara, 2017). This research does not represent an evaluation of the 
ISSU intervention, but rather uses the data collected as part of the MLE evaluation. To view the 
results of the MLE evaluation, please see the endline report (Measurement, Learning and 






Figure 3.1: MLE Senegal Baseline Sampling Design (MLE Project (ISSU), 2012; MLE Senegal 
Data Documentation, 2017) 
Variables 
The outcome of interest was reporting non-use of family planning because of opposition 
to family planning. Men and women were asked during the interview the reasons they did not 
use family planning. Reasons coded as “opposition” include: 1) the interviewee, their partner, or 
others oppose the use of family planning, 2) the interviewee’s religion opposes family planning 
use, and 3) the number of children people have depends on God. Reasons coded as no 
“opposition” include 1) an absent partner, 2) wanting to have as many children as possible, 3) 
side effects associated with family planning use, 4) access barriers (e.g., cost, geography), 5) 
menopause, 6) pregnancy, 7) lactational amenorrhea, and 8) infrequent sex. We operationalized 
the outcome as a binary variable, and coded participants who cited one or more social or 
religious oppositions to family planning as ‘1’ and those with none as ‘0’.   
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We used two principal explanatory variables: hearing a religious leader speak in favor of 
family planning in the previous 12 months and hearing a religious leader speak against family 
planning in the previous 12 months. Other covariates included in the models were city of 
residence, age, ethnic group, education level, household-level wealth, employment status during 
the previous 12 months (defined as working for cash or for payment in kind), religion, if a 
woman or sexual partner was pregnant at the time of data collection, if the individual was in a 
polygynous union, and the number of living children (see Table 3.1 for the classification of these 
variables).  
Models controlled for media exposure to positive family planning messaging that was 
part of the larger ISSU intervention, an intervention that began after baseline data were collected. 
Exposure was operationalized as a binary variable indicating exposure to any element of the 
ISSU programming based on self-report of respondents. This variable is zero at baseline for all 
subjects, but at mid-term and endline time points, respondents may have been exposed to 
programming. 
Analyses 
We used a generalized estimating equation (GEE) with an exchangeable correlation 
structure (Speizer and Yates, 1998) to estimate the association between hearing a religious leader 
speak in favor of or against family planning and reported opposition to family planning among 
women in the panel. Because the male data is not panel data, but rather repeated cross-sectional 
data, we measured men’s outcomes using a multivariable logit model with time indicator 
variables to estimate the association between hearing a religious leader speak in favor of or 
against family planning and reported opposition to family planning as the reason for non-use 
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among men in the sample. We calculated average marginal effects with delta-method standard 
errors.  
For both the men’s and women’s analyses, we ran three separate models to test the 
association between: 1) hearing a religious leader speak both against and in favor of family 
planning and opposition to family planning; 2) hearing a religious leader speak against family 
planning and opposition to family planning; and 3) hearing a religious leader speak in favor of 
family planning and opposition to family planning. Because 5% of women and 13% of men 
heard religious leaders speak both in favor of and against family planning, we treat Model 1 as 
the primary model, as it controls for people who heard both messaging. Models 2 and 3 are 
included as sensitivity analyses and are presented in results with Model 1.  
Results 
Demographics 
Selected weighted demographic characteristics of the total men’s sample across the three 
time periods (n=4283) and the baseline women’s sample (n=5658) are reported in Table 3.1. The 
majority of men and women lived in Dakar. Nearly half (46.9%) of the women and 36.7% of the 
men at baseline were married. Men were slightly older than women with an average age of 30 
years compared to 27.6 years. Nearly 30% of women did not have any formal education, 
compared to 24.9% of men. About 10% of men reported having higher than secondary 
education, compared to 5% of women. The percent of men and women were approximately 
equally distributed among the five wealth quintiles with the exception of the lowest wealth 
quintile, which included more men (24%) than women (16.4%). Only 45.8% of women reported 
being employed in the previous 12 months, compared to 71.5% of men.  
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Over 14% of women were in a polygynous union and 5.2% of men in the total sample 
(including unmarried individuals) were in a polygynous union. About 91% of women and 93.6% 
of men were Muslim, with the minority religion being Christian and less than 1% of both men 
and women reporting their religion as “other.” 
Explanatory Variables 
At baseline, 16.3% of women reported hearing a religious leader speak against family 
planning in the previous 12 months and 13.7% reported hearing a religious leader speak in favor 
of family planning during the same time period; 5.0% of women reported hearing a religious 
leader speak both in favor and against family planning. Almost 15% of women at baseline 
reported opposition to family planning as a reason for non-use.  
Among the entire male sample, 24% reported hearing a religious leader speak against 
family planning in the previous 12 months, and almost 29.5% reported hearing a religious leader 
speak in favor of family planning in the previous 12 months; 12.7% of men reported hearing a 
religious leader speak both in favor and against family planning. About 20% of men reported 
being opposed to family planning. These statistics are presented in Table 3.1. The correlation 
between hearing a religious leader speak against family planning and hearing a religious leader 
speak in favor of family planning was relatively low at 0.240.  
Multivariate Analyses 
Table 3.2 presents the average marginal effects among the sample of non-contracepting 
women (n=5658) of hearing religious leaders speak about family planning on reported opposition 
to family planning as a reason for non-use. Model 2 shows the average marginal effects of 
hearing a religious leader speak against family planning, Model 3 shows the effect of hearing a 
religious leader speak in favor of family planning, and Model 1 includes both of these variables.  
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In Model 1, the primary model, hearing a religious leader speak in favor of family 
planning was significantly associated with a 10.4 percentage point decrease in probability of 
reporting opposition to family planning as a reason for non-use (p<0.01); hearing a religious 
leader speak against family planning was not significantly associated with contraceptive use.  
In Model 2, hearing a religious leader speak against family planning was again not 
associated with a significant change in probability of reporting opposition to family planning as a 
reason for non-use. In Model 3, hearing a leader speak in favor of family planning was 
associated with a 10.1 percentage point decrease in probability of reporting opposition to family 
planning as a reason for non-use (p<0.01), very similar to the Model 1 results.  
In all three female models, education level was significantly associated with a change in 
probability of opposition to family planning. Compared to those without any education, women 
with a primary and secondary education were significantly less likely to report opposition as a 
reason for non-use of family planning. Further, women with higher than secondary education 
were less likely to report opposition as a reason for non-use of family planning (8.3 percentage 
points, p<0.01, Model 1). The number of living children a woman had was significantly 
associated with an increase in probability of reported opposition to family planning; in Model 1, 
each additional living child was associated with a 1.1 percentage point increase in reporting 
opposition to family planning as the reason for non-use (p<0.01). In all models, for every one-
year increase in age, there was a statistically significant decrease in likelihood of reporting 
opposition as a reason for non-use, though the marginal change was less than one percentage 
point. None of the models show a significant association between being in a polygynous union 
and a change in probability of reporting opposition to family planning as the reason for non-use.  
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Table 3.3 presents the average marginal effects of hearing religious leaders speak against 
and in favor of family planning on reported opposition to family planning as a reason for non-use 
among the sample of non-contracepting men (n=4283). In Model 1, both hearing a leader speak 
against and in favor were significantly associated with a change in probability of reporting 
opposition to family planning as a reason for non-use. Hearing a religious leader speak against 
family planning was associated with a 7.8 percentage point increase in probability of reporting 
opposition to family planning as a reason for non-use (p<0.01). Hearing a religious leader speak 
in favor of family planning was associated with a 12.2 percentage point decrease in probability 
of reporting opposition to family planning as a reason for non-use (p<0.01). The correlation 
between hearing a religious leader speak in favor of and hearing a religious leader speak against 
family planning was even lower in the male sample than in the female sample, at 0.186.  In 
Model 2, hearing a religious leader speak against family planning was significantly associated 
with a 5.5 percentage point increase in probability of reporting opposition to family planning as a 
reason for non-use (p<0.01). In Model 3, hearing a religious leader speak in favor of family 
planning was significantly associated with a 10.4 percentage point decrease in the probability of 
reporting opposition to family planning as a reason for non-use (p<0.01).  
In all three models, education level was significantly associated with a decrease in 
probability of opposition to family planning. Compared to men with no education, men with a 
primary or a secondary education were significantly less likely to report opposition to family 
planning as a reason for non-use (p<0.01). Having a higher level than secondary education was 
not significantly associated with a change in probability of reporting opposition as a reason for 
non-use in the male models. As in the women’s models, the number of living children an 
individual had was significantly associated with an increase in probability of opposition to 
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family planning (p<0.01, all three models). In Model 1, for every additional child a man had, 
there was a 1.2 percentage point increase in probability of reporting opposition as a reason for 
non-use (p<0.05). 
Discussion 
In summary, among non-contracepting men, we found that religious leaders had a 
significant impact on reported opposition to family planning as a reason for non-use, in the 
directions we expected. We found that hearing religious leaders speaking against family planning 
was significantly associated with an increase in probability of reporting opposition to family 
planning as a reason for non-use. Hearing a religious leader speak in favor of family planning 
was associated with a significant decrease in probability of opposition to family planning by an 
even larger magnitude. Among women, only hearing a religious leader speak in favor of family 
planning was significantly associated with a change in probability of reported opposition as a 
reason for non-use. 
The main objective of this research was to investigate the impact of religious leaders 
speaking in favor of or against family planning on reported opposition to family planning as a 
reason for non-use among men and women in urban Senegal. Notably, we used opposition to 
family planning as a reason for non-use as the outcome variable, rather than actual contraceptive 
use. This feature of the research may identify associations that would not otherwise be 
observable in a high fertility context like Senegal, where a small percentage of the population 
report actual use of family planning. In order for any family planning policies to be successful at 
increasing uptake, family planning must first be acceptable to potential users. Increasing access 
to contraception will not increase use if potential users are opposed to it. Designing an 
intervention that works within the cultural context to change opinion and limit opposition to 
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family planning is a crucial first step. In a qualitative study in Eastern Sudan, where most women 
are Catholic or Muslim, findings suggested that education targeting religious leaders would 
engender a more favorable environment for family planning and, as a result, create a more 
positive perception among women about family planning (Furuta and Mori, 2008). The 
association between a religious leader speaking in favor of contraception and the significant 
decrease in probability of opposition to family planning in both samples indicates that both men 
and women could be encouraged by religious leaders to embrace family planning, or at least not 
be opposed to it. The magnitude of the association for both men and women is also encouraging 
and underscores the potential of involving religious leaders in messaging campaigns promoting 
family planning.  
Notable in these findings is the comparatively larger influence religious leaders appear to 
have over men versus women. Men’s opposition was associated positively and negatively in the 
direction of the guidance received from religious leaders, while women only showed a 
statistically significant association with religious leaders speaking in favor of family planning. 
This result may indicate a higher level of adherence to religious teachings among men or it is 
could be related to men participating in religious services to a greater extent (The Gender Gap in 
Religion Around the World, 2016). Regardless of the exact mechanism, this is a valuable insight 
into the influence of religious leaders over men in this context, and suggests that interventions 
involving religious leaders promoting family planning should target men and should perhaps also 
include messaging countering other religious leaders speaking against family planning.  
Interestingly, the more children that a man or woman had was associated with a 
significantly increased probability of opposition to family planning, which was an unexpected 
finding, especially among women. This is potentially the result of older women having higher 
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parity and also more traditional values than younger women. Some research has found that 
higher maternal age was positively associated with demand for family planning for limiting 
births, but negatively associated with demand for spacing births; this is perhaps relevant in this 
context, where overall demand is likely more centered around spacing and not limiting births 
(Westoff and Ochoa, 1991). It is possible that the desire for a large family size in Senegalese 
culture as a whole is a strong driver of opposition to family planning, and should be considered 
in future family planning programs in the region, perhaps through emphasizing family planning 
as a mechanism for spacing births rather than limiting fertility.   
Limitations 
There are several limitations to this research. First, caution should be exercised in the 
interpretation of results, as it is possible that individuals may select religious leaders that share 
their opinions about family planning, and avoid those leaders that espouse opinions that are 
different from their own. Unfortunately, this self-selection cannot be controlled for in this 
analysis as we were unable to find a variable to use as an instrument in this dataset. Additionally, 
these data were collected in urban Senegal and this limits their generalizability, both in 
geographic scope and also because the primary type of Islam observed in Senegal is Sufism. Sufi 
leaders may have different levels of influence on their followers than other types of Islam and 
other religions as well. This research provides important insight into the influence of Sufi leaders 
on their followers’ opinions about family planning, but this may be different than the influence 
of leaders in other religious contexts that have a more dogmatic approach and consistent 
institutional-driven messaging. By using reported opposition to family planning as an outcome 
variable, we had to structure this outcome as a binary variable indicating opposition to family 
planning as a reason for non-use. This required running models over subpopulations of men and 
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women that were not using family planning, thus limiting sample size; to capture opinions rather 
than current use, this was a necessary analysis decision. Additionally, if any women began using 
contraception after the baseline data were collected, they were eliminated from the panel sample 
at the second time point as they were no longer non-users. The authors feel that using reported 
opposition to family planning as a reason for non-use as an outcome variable provides valuable 
insight that using current contraceptive use would not provide in this high-fertility, low-use 
setting. Lastly, there may be recall bias as to whether someone heard a religious leader speak 
about family planning. The magnitude of the recall bias also may have depended on the 
agreement of the leader’s teachings with an individual’s own beliefs; the recall bias may be 
differential according to an individual’s prior opinions about contraception. 
Implications 
These findings can be used to improve family planning programs in urban Senegal by 
including religious leaders to lessen opposition to family planning. Because this research 
included both men and women, these findings provide greater insight into religious influence on 
opposition to family planning by gender, allowing future interventions to be better tailored for 
their intended audiences. As the population of Senegal continues to grow and urbanize, 
partnerships between the health care sector and religious leaders can focus on reducing perceived 





Table 3.1: Selected demographic characteristics of male (all time points) and female (baseline 
matched sample) non-contracepting sample   
Women Men 
n 5658 4283 
City 
  
Dakar 39.7% 35.6% 
Guediawaye 10.9% 14.9% 
Pikine 12.0% 16.7% 
Mbao 22.1% 32.8% 
Mbour 7.1% -- 
Kaolack 8.3% -- 
Married 46.9% 36.7% 






No education 29.9% 24.9% 
Primary 33.5% 27.8% 
Secondary 31.6% 37.3% 
Higher than secondary 5.0% 10.0% 
Wealth quintiles   
Poorest 16.4% 24.0% 
Second 21.0% 19.1% 
Middle 21.5% 18.9% 
Fourth 20.4% 19.6% 
Richest 20.7% 18.4% 
Employed previous 12 months 45.8% 71.5% 
Polygynous 14.3% 5.2% 
Pregnant (or pregnant spouse) 7.8% 6.1% 






Muslim 90.9% 93.6% 
Christian 8.8% 6.2% 
Other 0.3% 0.00% 
Religious leader speak  
against 
16.3% 24.0% 
Religious leader speak  
in favor 
13.7% 29.5% 
Heard religious leader speak both  
in favor and against 
4.99% 12.7% 
Opposed to family planning 14.5% 19.8% 
   
Table contains weighted demographic percentages by city weight at baseline for women and among the 




Table 3.2: Average marginal effects of selected variables’ association with reported opposition to 
family planning use among non-contracepting women (n=5658) 
 Model 1 Model 2 Model 3 
 Average marginal 
effect (Delta-
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* p<0.05, ** p<0.01; models adjusted for sampling weight and also control for ethnicity 






Table 3.3: Average marginal effects of selected variables’ association with reported opposition to 
family planning use among non-contracepting men (n= 4283) 
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CHAPTER 4: UNDERSTANDING LEVELS OF INFLUENCE ON CONTRACEPTIVE 




In this aim we examined the association between couple communication about family 
planning and female-reported contraceptive use in urban Senegal. We first measured the 
contributing portion of the total variance at the individual and household levels using a two-level 
multilevel model with random intercepts at the household level. We used both individual 
women’s-level data and a couple-level dataset from urban Senegal. We then compared the results 
of the multilevel model to those of a generalized estimating equation (GEE) in both individual-
level women’s data and couple-level data to ensure that assumptions necessary to use the 
multilevel models did not lead to incorrect findings of statistical significance. We found that the 
results are very similar across approaches, with respect to marginal effects, standard errors, and 
statistical significance of variables of interest. However, because we found a large portion of the 
variance in these models is at the household level, we recommend using the multilevel model so 
that the proportion of variance can be examined at each level. We believe the results of a 
multilevel modeling approach provide more insight into future intervention design to encourage 




Senegal is a Francophone country on the west coast of sub-Saharan Africa. In 2017, the 
contraceptive prevalence rate was about 28% for women in union and 20% among all women 
ages 15-49 (Enquête Continue du Sénégal, Cinquième Phase 2017 : Rapport de synthèse, 2017). 
The unmet need for contraception, defined as the percentage of women who want to delay or 
avoid childbearing, are fecund, and are not using contraception, was 22% in the same year 
(Enquête Continue du Sénégal, Cinquième Phase 2017 : Rapport de synthèse, 2017). In 2018, 
over 47% of the population of Senegal lived in urban areas, and the population in these areas is 
increasing rapidly (World Urbanization Prospects: The 2018 Revision, Online Edition, 2018). 
Among the urban poor in 2005, 34% of women had an unmet need for contraception (Ezeh, 
Kodzi and Emina, 2010). Reducing unmet need for contraception is important as it lowers the 
risk of both infant and maternal mortality (IntraHealth, 2012; Aremu, 2013; Sedgh et al., 2015). 
Considerable research has been conducted on the individual factors that contribute to 
decision making surrounding contraceptive use, although research about the influence of social 
context on reproductive health decision making is lacking (S. M. Lowe and Moore, 2014).  At 
the individual level, education of women, household wealth, religion, female employment, and 
number of previous births, have all been found to have significant influence on contraceptive use 
across multiple contexts (Uchudi, 2001; Aremu, 2013; Dereuddre, Van de Velde and Bracke, 
2016; Rossier and Corker, 2017; Dias and de Oliveira, 2018). For example, there is a positive 
association between having higher levels of education and use of family planning (Iyer, 2002a; 
Bakibinga et al., 2016). National data demonstrate this association: among women 15-49 in 
Senegal, women with less than a primary school education have on average 5.9 children 
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compared to women with a secondary or higher level of education who have 4.3 children on 
average (Agence Nationale de la Statistique et de la Démographie and ICF International, 2016). 
Several studies have observed that couple communication has an influence on family 
planning in various contexts (Odimegwu, 1999; Bawah, 2002; Mosha and Ruben, 2013; Hameed 
et al., 2014; Irani, Speizer and Fotso, 2014; Tilahun et al., 2014). In Senegal, there is a mismatch 
in desired fertility between men and women: women report an ideal number of 5.2 children on 
average (5.6 for married women) but men report an ideal number of 7.1 children on average (8.3 
for married men) (Agence Nationale de la Statistique et de la Démographie and ICF 
International, 2016).  However, past research about couple communication and contraceptive use 
has largely focused on reported communication about family planning based on a single spouse’s 
response separately, rather than on communication determined jointly (Nyblade and Menken, 
1993; Odimegwu, 1999; Bawah, 2002; Mosha and Ruben, 2013; Tilahun et al., 2014). This 
investigation contributes to this prior research by examining the association between the 
communication measured at the couple level and any contraceptive use. 
In the Senegal context, there is a relatively high percentage of polygynous unions. On 
average, 17% of men and 32% of women are in polygynous unions (Agence Nationale de la 
Statistique et de la Démographie and ICF International, 2016). Polygyny is associated with a 
desire for larger families, along with less communication between partners about family planning 
and reproductive health, lower contraceptive use rates, and more male extramarital sexual 
activity (Speizer, 1995, 1999; Ezeh and Mboup, 1997; Agadjanian and Ezeh, 2000; Bove and 
Valeggia, 2009; Westoff and Bietsch, 2015). Polygyny is associated with higher fertility desires 
among men compared to women: although the pronatalist culture of polygyny influences men 
and women equally, women can maximize their fertility by having many children throughout 
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their reproductive lives, while men can maximize fertility by marrying multiple wives and expect 
high numbers of children from each of his wives (Ezeh, 1997). Some have argued that in cultures 
with high levels of polygyny, women are viewed as more “replaceable” and they therefore hold 
little bargaining power with respect to household decision making, including fertility 
(Agadjanian and Ezeh, 2000). In Niger and Tanzania, it was found that women in polygynous 
unions were less likely to use contraception, even if rates of approval were similar to women in 
monogamous unions (Bove and Valeggia, 2009).  
Community contextual factors, such as overarching social norms and social capital have 
also been found to play an important role in family planning outcomes (Ezeh, 1997; Aremu, 
2013). A community’s socioeconomic development impacts access to health care and disparities 
in utilization, which is particularly relevant in Senegal, where 41.4% of the country is 
categorized as in extreme poverty (Aremu, 2013; Gifford, 2016). Irani and colleagues recently 
found significant effects of higher-level community factors in a model testing couple-level 
variables’ effects on contraceptive use in Kenya (Irani, Speizer and Fotso, 2014).  
In this Aim, we investigated the influences of variables at the individual, interpersonal, 
and community levels of the social ecological model (Mcleroy et al., 1988) on couple 
communication and contraceptive use by using a multilevel modeling approach. This model is 
hierarchical, in that all variables at each level are nested within the groups at the next level 
(individuals in households and households in community clusters). Multilevel models have been 
used to describe multiple levels of factors affecting contraceptive use in other studies (Hossain, 
2005; Bentley, Kavanagh and Smith, 2009; Aremu, 2013). This technique allows for individual 
outcomes to be modeled simultaneously as a function of individual and higher-level group 
contextual factors (Diez-Roux, 2000; Aremu, 2013) and allowed us to analyze clustered data and 
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estimate standard errors that vary at these higher levels (Diez-Roux, 2000; Aremu, 2013). This 
approach permitted modelling the association of multiple levels of factors with women’s self-
reported use of contraception. We also modeled the contribution to overall variance at each level. 
However, in a multilevel model, if there is a violation of the random effects assumption that 
unobserved factors are uncorrelated with the independent variables, use of this model may not be 
appropriate. If the random effects are modeled incorrectly, inferences will not be reliable 
(Hubbard et al., 2010). 
As a comparison, we modeled the association of these multi-level variables using a 
generalized estimating equations (GEE) approach, which provided population average estimates 
but does not require the random effects assumption that unobserved household-level effects are 
uncorrelated with the independent variables, as does the multilevel model. (Hubbard et al., 2010; 
Subramanian and O’Malley, 2010). An alternative approach is to use a generalized estimating 
equation (GEE) with an exchangeable correlation structure at the household level (Diez-Roux, 
2000), as we did in this research. GEE is a marginal model that also accounts for the correlation 
between individuals within groups (women within households and households within 
communities). However, because GEE is a population average model, it does not allow for 
analysis of the variation between contexts (households); rather, the correlation is treated as a 
“nuisance” parameter to be addressed, but not as a measure of interest in itself (Diez-Roux, 
2000; Steele, 2011). GEE does not allow for examination of the degree of variation between and 
within groups; the level of inference is the population rather than the individual (Hubbard et al., 
2010; Subramanian and O’Malley, 2010). A key distinction is made by Hubbard and colleagues 
about the coefficient in each model: In a random effects model (the multilevel model), the 
coefficient “estimates how the response changes as a function of covariates conditional on the 
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random effects,” while in the GEE or marginal model, the coefficient expresses “how the 
response changes as a function of covariates averaged over the random effects” (Hubbard et al., 
2010). The GEE approach is a population average estimate and does not require the researcher to 
make the same assumptions about distribution of data and random effects as when using a 
random effects model (Hubbard et al., 2010). 
Methods 
Sample and Data Source 
Baseline Women’s Sample: 
We used individual level data from the Measurement, Learning & Evaluation (MLE) 
Project for the Initiative Sénégalaise de Santé Urbaine (ISSU) collected in six urban areas in 
Senegal in 2011. Data were collected from six cities in a two-stage sampling design: in the first 
stage, a sample of clusters was selected randomly for each city based on probability proportional 
to their population.  Then, 21 households in each cluster were chosen, creating a sample of about 
5,500 households. All women that had spent the previous night in the residence and were 15-49 
were eligible to participate in the survey (MLE Senegal Data Documentation, 2017). We 
included only married, non-pregnant women in the sample, for a total of 4747 women. Models 
were adjusted for individual, household, and community characteristics and were adjusted for 
sampling design and include probability weights. The sampling design is illustrated in Figure 




Figure 4.1: MLE Senegal Baseline Sampling Design (MLE Project (ISSU), 2012; MLE Senegal 
Data Documentation, 2017) 
Couples Sample: 
We used individual level data from the Measurement, Learning & Evaluation (MLE) 
Project for the Initiative Sénégalaise de Santé Urbaine (ISSU) collected in 2011. Data from men 
were collected in four cities and data from women were collected in six cities. Female data were 
collected using the sampling design described above. To create the male sample, in the second 
stage of sampling, half of the households in four of the six cities were eligible for the survey. All 
men who had spent the previous night in the selected residence and were 15-59 years old were 
eligible to be interviewed (MLE Senegal Data Documentation, 2017). We used women only 
from the four cities where men were also interviewed in the couples sample.  
Using household identifiers, we constructed couples within households. To do so, we 
identified heads of households and the spouse(s) of the heads of households that had completed 
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interviews and created couple-level identifiers. For polygynous households, we created a couple 
unit with the husband and each of his wives, so that each household may have more than one 
couple unit and corresponding couple identifier. The total couple-level analysis sample contains 
347 couple units comprised of 330 men and 347 women.  Models were also adjusted for 
individual, household, and community characteristics. 
Key Variables and Measures: 
We have one outcome of interest in all models: female self-reported use of contraception. 
We defined contraception as any method of contraception or family planning, both modern and 
traditional methods, including: pills, injection, intrauterine devices, implants, male and female 
condoms, sterilization (both male and female), lactational amenorrhea, fertility awareness (the 
“rhythm method”), emergency contraception, spermicide, and withdrawal.   
The key explanatory variable was spousal communication about family planning. For the 
women-only models, we used women’s report of communication with her spouse about family 
planning. For the couple-level analysis, we defined spousal communication as a three-level 
categorical variable. Each partner was asked if they had ever communicated with their spouse 
about family planning. To create a categorical variable, we defined three levels of couple 
communication: 1) neither spouse reports communication with their partner about family 
planning; 2) only one spouse reports communication with their partner about family planning; or 
3) both spouses report communication with their partner about family planning. If an interviewee 
responded that they did not know if there had been a discussion about family planning, we coded 
that response as a “no.” In the sample, there were very few missing data points and we believe 
they were unrelated to any other values in the model, so missing data were treated as missing 
completely at random and these observations were considered ignorable and were excluded from 
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the analysis. It is important to note that a husband in a polygynous union who reported 
communication may have communicated with a different spouse than the spouse in the model; 
we were unable to determine if the husband’s report refers to communication with all spouses or 
with only one or some spouses.  
The models also controlled for individual level variables of female education level, age, 
number of living children, ideal number of children, and employment (paid in cash or in kind) in 
the last 12 months (see Table 4.1 for a description of these variables). The couple model did not 
include age or employment, as the multilevel model would not converge with those variables 
included. At the household level, we included a binary indicator of whether the woman reports 
she is in a polygynous union (male report in the couples sample) and a five-level categorical 
measure of household wealth. At the community level, we included a community wealth 
indicator (either poor or non-poor, as determined at time of data collection) (MLE Project 
(ISSU), 2012).  
Analysis: 
Multilevel Modeling Approach 
For the primary analysis, we used a two-level multilevel logit model with an 
exchangeable covariance structure. The first level is the individual woman and the second level 
is the household level. In this model, we assumed that there was a violation of the assumption of 
independence of observations at the household level, as individual outcomes within households 
are likely correlated. The two-level hierarchical model adjusted for the correlation of the error 
term for women who live in the same household. Though not all of the households will have 
unadjusted correlation at the household level (if the woman is in a monogamous union and does 
not live with other women eligible for interview, she will not have another woman with whom to 
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be correlated), to account for the non-independence of the observations from polygynous or other 
multi-women households, we included random intercepts at the household level as Level Two. 
Here, women were nested within households, and using a multilevel model accounts for this 
correlation, while allowing for simultaneous examination of the influence of community, 
household, and individual-level covariates on an individual-level outcome.  
As a sensitivity analysis, we ran a three-level model with random intercepts at the 
household level and included random intercepts at the community level (not shown). A 
likelihood-ratio test suggested that the two-level model was more appropriate, as the three-level 
model was not a statistically significant improvement over the two-level model.  
Generalized Estimating Equations (GEE) Approach 
The two-level model used variation from both between and within households to estimate 
the association of variables with reported contraceptive use. We compared this multilevel model 
with a population-averaged GEE model with a logit link and an exchangeable correlation 
structure, with robust standard errors. In the GEE model, individual female observations were 
clustered within households. Both the multilevel and GEE models accounted for sampling design 
and weighting. The results of the multilevel model and the GEE model are presented in Table 
4.2.  
Sensitivity Analyses 
As a sensitivity analysis, we stratified the women’s sample by marriage type (polygynous 
and monogamous), as there is evidence in the literature that there may be significant differences 
in use of contraceptive methods between the two types of unions, after controlling for other 
covariates (Baschieri et al., 2013). We used both a two-level multilevel model and a GEE model 
to test the association of reported discussion of family planning with your spouse and reported 
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contraceptive use. Again, models were adjusted for sampling design and include weighting. 
These results are presented in Table 4.3. 
We conducted a separate analysis using couple-level data from 347 couples. 
Demographic characteristics for the couple-level sample are presented in Table 4.4. We used a 
multilevel model and a GEE approach with the couple-level dataset, clustered at the household 
level, testing the same association as in the women’s models. The main explanatory variable was 
couple communication, but was defined in this model as a three-level categorical variable: 1) 
both spouses report not discussing family planning; 2) one spouse reports discussing family 
planning; and 3) both spouses report discussing family planning. The outcome variable was 
female reported use of any contraception. The results of the multilevel model and the GEE model 
of the couple-level dataset are presented in Table 4.5.  
Lastly, we conducted a third sensitivity analysis to compare to the couples sample results. 
We created a subsample of the baseline women’s sample using only those women who would 
have potentially matched with a spouse in the couple-level dataset, had that spouse been included 
in the men’s dataset. This included women who identified as heads of household or spouses of 
heads of households, along with the initial inclusion criteria of being married and not pregnant at 
the time of data collection and living in only the four cities in which male data were collected. 
Results of this analysis are presented in Table 4.6. 
Results 
Women’s Sample Demographics 
Selected demographic results are presented in Table 4.1. The sample contains 4747 
women with an average age of 32.4 years. Over 42% of the women did not have any education, 
and only 3.9% had higher than secondary education. By design, roughly 20% of the sample was 
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in each of the five household wealth quintiles. Just over half (55.7%) of the sample responded 
that they had been employed in the previous 12 months. Almost 30% of the women were in 
polygynous unions. The average number of living children the women had was 2.93 and the 
average ideal number of children was 3.96. About 31% reported any contraceptive use. And 
54.6% reported ever having a discussion about family planning with their spouses.   
Women’s Sample Multilevel and GEE Models 
In the multilevel model, a woman’s reported discussion of family planning with her 
spouse was associated with a 34.0 percentage point increase in the likelihood of contraceptive 
use (p<0.01). Using the GEE model, we find a very similar result: women’s reported discussion 
of family planning with her spouse was associated with a 34.4 percentage point increase in 
likelihood of contraceptive use (p<0.01). While these magnitudes cannot be directly compared, 
as the GEE approach is a population average model and the multilevel model provides 
individual-level estimates, it is important to note that both models give similar estimates, nearly 
identical standard errors, and are both statistically significant at the p<0.01 level, indicating that 
our multilevel model does not lead to incorrect assumptions about significance because of 
assumptions made in order to use random effects.  
Both the multilevel and the GEE models show that compared to women with no 
education, any level of education is positively and significantly associated with contraceptive 
use, with the exception of higher than secondary, which is positively, but not significantly, 
associated with contraceptive use. Being in a polygynous union was not significantly associated 
with contraceptive use, though both models had a negative directionality of association. At the 
community level, living in a poor cluster was negatively and significantly associated with 
contraceptive use in both models. In the multilevel model, living in a poor cluster was associated 
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with a 5.8 percentage point decrease in likelihood of contraceptive use (p<0.01). In the GEE 
model, living in a very poor cluster was associated with a 5.7 percentage point decrease in 
likelihood of contraceptive use (p<0.01). In the multilevel model, each additional child was 
associated with a 2.2 percentage point increase in likelihood of contraceptive use (p<0.05). In the 
GEE model, each additional child was associated with a 2.1 percentage point increase in 
likelihood of contraceptive use, though at a higher significance level (p<0.01).  
Using a multilevel model allowed us to determine the proportion of the total variance at 
the household level compared to the proportion of the total variance at the individual level 
(Snijders and Bosker, 2012). In the multilevel model, we found that 17.2% of total variance was 
at the household level. We also found that the estimated variance component of the household-
level random effect was statistically different from zero (variance=0.685, 95% CI: 0.234 - 
2.006). 
Women’s Models Stratified by Marriage Type 
In the multilevel model, among women who were in polygynous unions, reported 
discussion of family planning was associated with a 25.7 percentage point increase in likelihood 
of contraceptive use (p<0.01). Among monogamous women, reported discussion of family 
planning was associated with a 37.8 percentage point increase in likelihood of contraceptive use 
(p<0.01). In the stratified polygynous sample, we found that 36.9% of the total variance is at the 
household level and that the household variance component was statistically different than zero 
(var=1.927, 95% CI: 0.357 – 10.412). In the stratified monogamous sample, we found that a 
much lower 10.0% of the total variance is at the household level and that the household variance 
component was again statistically different than zero (var=0.361, 95% CI: 0.203 – 0.643). 
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In the GEE model, among women who were in polygynous unions, reported discussion 
of family planning was associated with a 26.3 percentage point increase in likelihood of 
contraceptive use (p<0.01). Among women who were in monogamous unions, reported 
discussion of family planning was associated with a 38.1 percentage point increase in likelihood 
of contraceptive use (p<0.01).  
In both polygynous and monogamous samples using both a multilevel analysis approach 
and a GEE approach, the number of living children a woman has is positively and significantly 
associated with contraceptive use. Living in a poor community cluster was negatively and 
significantly associated with contraceptive use in all but the GEE model of the polygynous 
sample. Results of the GEE and the multilevel models for polygynous and monogamous 
subsamples of women are presented in Table 4.3. 
Table 4.6 contains the results of the sensitivity test using only the women who would 
have been eligible to be included in the couples dataset, had they matched with a spouse in the 
male dataset (who were heads of household or spouses of heads of household, were married and 
not pregnant were included in the analysis, n=1252). Again, we found similar results in the 
multilevel model and in the GEE model, and female-reported discussion of family planning was 
significantly and positively associated with contraceptive use. In the multilevel model, female 
report of discussion of family planning with her spouse was associated with a 35.2 percentage 
point increase in likelihood of contraceptive use (p<0.01). In the GEE model, female report of 
discussion of family planning with her spouse was associated with a 35.6 percentage point 
increase in likelihood of contraceptive use (p<0.01).  We find that the proportion of the variance 
at the household level was 25.5% and was statistically different from zero (var=1.128, 95% CI: 
0.001 – 1219.799).  
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Couple-level Sample Demographics 
Among the couples identified, the comparable demographic results are presented in Table 
4.4. There were 330 men and 347 women in the sample for a total of 347 couple units. The 
average age of men in the sample was about ten years older than the average age of women: 
men’s average age was 42.9 years and women’s was 32.7 years. About 44% of women and 
36.5% of men did not have any formal education. About 10% of men reported having a higher 
than secondary level of education, while only 5.2% of women did so. Nearly 95% of men 
reported employment in the previous year and 59.2% of women reported employment. In the 
sample, 77 of the 330 men in the sample (23.6%) reported that they were in polygynous unions. 
It is important to note, however, that in the analysis sample of couple units, there were only 16 
households with polygynous couple units (16 men with more than one wife) representing 33 
separate couples (one household has three wives and therefore has three couple units) and 16 
individual men, not seventy-seven. This is likely the result of wives not being eligible for 
interview, living elsewhere, or simply not being interviewed or completing the interview. In the 
multivariable models, we controlled for polygyny based on male responses about the type of 
union (binary yes/no if they report being in polygynous unions), rather than if all of their spouses 
are represented in the sample. Otherwise, polygyny would be artificially under-represented and 
controlled for in the sample. Men had, on average, 4.5 living children, while women had on 
average 3.2 living children. At the individual level, 40% of men reported any contraceptive use 
(n=132). Among women, 33.7% of women reported any contraceptive use (n=117).  
Couple-Level Multilevel and GEE Models 
Lastly, we modeled the effect of discussion of family planning among couples using 
couple-level analysis with a two-level multilevel model and a GEE model. In the multilevel 
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model, compared to when neither spouse reports discussing family planning, one spouse 
reporting discussion of family planning is associated with a 22.8 percentage point increase in 
likelihood of contraceptive use (p<0.01). Compared to when neither spouse reports discussing 
family planning, both spouses reporting discussion of family planning is associated with a 56.6 
percentage point increase in likelihood of contraceptive use (p<0.01). The GEE model produces 
similar results, but with a slightly higher magnitude of association, though these models cannot 
be directly compared. In the GEE model, compared to when neither spouse reports discussing 
family planning, one spouse reporting discussion of family planning is associated with a 23.2 
percentage point increase in likelihood of contraceptive use (p<0.01). And in the GEE model, 
compared to when neither spouse reports discussing family planning, both spouses reporting 
family planning is associated with a 56.7 percentage point increase in contraceptive use (p<0.01). 
In the multilevel model, compared to having no education, a woman having a primary education 
was positively and significantly associated with contraceptive use (p<0.05). The association was 
not significant in the GEE model. In the multilevel model, compared to no education, having 
primary education was associated with a 12.0 percentage point increase in likelihood of using 
contraception (p<0.05). In the GEE model, compared to no education, having primary education 
was associated with a 10.7 percentage point increase in likelihood of contraceptive use, though 
the association was not significant. In both models, each additional living child that a woman had 
was associated with a 3 percentage point increase in likelihood of contraceptive use (p<0.01, 
both models). Results of the multilevel model and the GEE model for the couple-level dataset are 
presented in Table 4.5. In the multilevel model, we find that 60% of the total variance was at the 
household level, and the household variance component is statistically different from zero 




In this analysis, we showed that discussion of family planning as reported by women is 
associated with a statistically significant increase in likelihood of contraceptive use. One of the 
objectives in this research was to model the proportion of the total variance that is explained at 
the household level, which we were able to do using the multilevel models. In the women’s 
dataset, about 17% of the total variance was at the household level. When stratified by marriage 
type, we found that nearly 37% of the total variance is explained at the household level among 
women in polygynous unions, while only 10% of the total variance is explained at the household 
level among women in monogamous unions. This may have implications when considering 
interventions to increase contraceptive prevalence; perhaps interventions that attempt to reach all 
women in a household, especially in polygynous settings may have a larger impact on use 
(Mosha and Ruben, 2013). Similarly, these findings indicate that household interventions should 
include men as well, as variation at the household level likely includes the influence of male 
spouses in each household, and men have been found to influence or control contraceptive use 
within a couple in other contexts (Tilahun et al., 2014; Ackerson and Zielinski, 2017; Husain, 
Husain and Izhar, 2017). 
In the couples dataset, we found similar results between the multilevel model and the 
GEE. We again found a very high proportion of the variance in the couple-level dataset 
explained at the household level (60%); however, this is less surprising when considering the 
construction of the dataset. It was designed specifically to include individuals from the same 
household and includes couple-level explanatory variables, mostly which are constant at the 
household level (except in cases with multiple couples per household, n=16).  
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Lastly, we included the marginal effects of both the two-level multilevel model and the 
GEE model of the sensitivity analysis that includes only the women at baseline who would have 
been eligible to be included in the couple-level dataset, had they matched with a spouse in the 
male dataset (results in Table 4.6). These women, who were heads of household or spouses of 
heads of household, were married and not pregnant were included in the analysis (n=1252). 
Again, we found similar results in the multilevel model as in the GEE model, and female-
reported discussion of family planning was significantly and positively associated with 
contraceptive use (p<0.01, both models). And we also found that the proportion of the variance 
at the household level was statistically different from zero (var=1.128, 95% CI: 0.001 – 
1219.799). Using this dataset, we found that 25.5% of the variance is at the household level; a 
proportion larger than in the main women’s models, though not as large as in the polygynous 
women’s subsample (36.9%). The women included in this sensitivity analysis were not different 
at baseline from the larger sample (roughly the same average age, education levels, number of 
children, not shown). This is perhaps picking up the very specific effects of co-spouses sharing 
the same husband; there is likely more correlation between these women than between the 
women that share a household that are not necessarily co-spouses (daughters, in-laws, etcetera). 
These results, combined with the nearly 37% of the total variance at the household level in the 
polygynous subsample indicate that more research is needed specifically examining the effects 
co-wives have on each other regarding family planning decision making. Rutenberg and Watkins 
have suggested that family planning programs work to build connections between formal 
information sources (clinics) and informal information sources, such as the social networks that 
women belong to and to understand women as members of information networks themselves 
(Rutenberg and Watkins, 1997). Mosha and colleagues found that measures of women’s 
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engagement in their social networks about family planning were associated with family planning 
use (Mosha and Ruben, 2013). The findings lend support to the idea that women’s social 
networks, especially in multi-women households, are influential in decision making about family 
planning and contraceptive use. 
This aim used both a multilevel model analysis and a GEE model, as there is some 
disciplinary disagreement on the appropriateness of using a multilevel model over a marginal 
approach like GEE. Despite the cautions about use of a multilevel model, we prefer the use of 
the multilevel model here, as it is the model that best fits the scientific inquiry of this research. 
We are additionally confident in the results using a multilevel model because we compare them 
to estimates using the robust population average GEE model and the findings of significance 
using the two models are very similar.  
Limitations 
This research is limited in generalizability by geographic scope; this dataset included 
only men and women from urban Senegal. Additionally, the couple-level dataset was fairly 
small, especially the fraction of the couples from polygynous unions, so any benefit of estimating 
standard errors using the GEE approach to correct for correlation because men are matched with 
more than one wife is limited. Lastly, we acknowledge the strong assumptions required to use a 
random effects model. However, the GEE model does not allow for modeling the proportion of 
the total variance explained at each level in a multilevel model. The multilevel model allows for 
the variation within and between levels to be studied directly, rather than simply accounting for 
correlation with clustered standard errors. By using the multilevel model with random intercepts 
alongside a GEE model that does not require these same assumptions enables us to feel confident 
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that the results provide good estimates of marginal effects, standard errors, and statistical 
significance. 
Implications  
Methodologically, this research demonstrates that using a two-level multilevel model 
with random intercepts at the household level yields similar results as the GEE model in this 
context, with the added benefit of allowing the researchers to examine the correlation at the 
household level and determine the proportion of the total variance at the household level. By 
estimating the proportion of the total variance that is at the household level, we are able to 
demonstrate that a significant portion of the variance occurs at the household level, and future 
interventions that aim to increase contraceptive use may take household-based approaches into 
consideration, especially in settings with large percentages of polygynous unions. Household-
based approaches should be aimed at both women and men, as both spouses recalling discussing 





















No education 42.4% 
Primary 35.2% 
Secondary 18.5% 
Higher than secondary 3.9% 






Cluster poverty status  
Not poor 51.0% 
Poor 49.0% 
Employed previous 12 months 55.7% 
In a polygynous union 29.2% 
Number of children (std. dev.) 2.93  
(2.22) 
Ideal number of children (std. dev.) 3.96  
(2.32) 
Any current contraceptive use 30.6% 
Discussion of family planning with spouse  
No 45.4% 
Yes 54.6% 






Table 4.2: Average marginal effects of selected variables’ association with female reported use 
of contraception: Two-level multilevel model and GEE model results 
 MLM GEE 
 Average marginal effect 
(Delta-method std. error) 
Average marginal effect 
(Delta-method std. error) 
 Total sample Total sample 
n 4747 4747 
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Household wealth   





































* p<0.05, ** p<0.01; MLM: multilevel model; GEE: generalized estimating equations 
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Table 4.3: Models stratified by marriage type: Two-level multilevel model and GEE model 
average marginal effects of selected variables’ association with female reported use of 
contraception 
 MLM GEE 
 Average marginal effect 
(Delta-method std. error) 
Average marginal effect 
(Delta-method std. error) 
 Only polygynous Only 
monogamous 
Only polygynous Only 
monogamous 
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Table 4.4: Selected demographic characteristics of men (n=330) and women (n=347) in analysis 
sample 
 Men Women 
n 330 347 

























































































Table 4.5: Couple dataset average marginal effects of selected variables’ association with female 
reported use of contraception: Two-level multilevel model and GEE model results  
 Average marginal effect 
(Delta-method std. error) 
Average marginal effect 
(Delta-method std. error) 
Model MLM GEE 
n 347 couples 347 couples 
Discussion of family planning   
Neither spouse reports 
discussion 
referent referent 
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Household wealth   


































Table 4.6: Average marginal effects of selected variables’ association with female reported use 
of contraception: Two-level multilevel model and GEE model results using women’s subsample 
 MLM GEE 
 Average marginal effect 
(Delta-method std. error) 
Average marginal effect 
(Delta-method std. error) 
 Total sample Total sample 
n 1252 1252 




Education   

















Household wealth   





































* p<0.05, ** p<0.01; sample includes only baseline women who are identified as head of household or spouse of 




CHAPTER 5: CONCLUSION 
 
This research examined the association of multiple factors at the individual, couple, 
household, and community level with intention to use contraception, actual contraceptive use, 
and underlying opinions about contraception in urban Senegal. The context is distinctive from 
other settings, as it has high levels of polygyny and the overwhelming majority of the country 
practices Sufi Islam. However, these findings largely fit within the existing parameters of the 
literature about contraception and add to the body of work with findings particular to the 
Senegalese context.  
In Aim 1, we demonstrated a clear, positive, and statistically significant association 
between couple communication about family planning and female-reported contraceptive use 
and intention to use. While other research has similarly found an association between couple 
communication and contraceptive use, we underscored the importance of using couple-level 
data. By creating a categorical explanatory variable, we could examine the differences between 
one spouse recalling a family planning discussion and both spouses recalling a family planning 
discussion and make direct comparisons. The magnitude of the association between couple 
communication and likelihood of contraceptive use is much larger when both spouses recall 
discussing family planning compared to when one spouse remembers having a discussion. That 
both spouses recall a conversation about family planning perhaps indicates increased likelihood 
that it happened, or that the conversation was more impactful. If both spouses recall the 
conversation, it may be more likely that communication actually shapes contraceptive behavior, 
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as these results demonstrate, and that family planning decisions that are made jointly are 
associated with higher rates of contraceptive use (DeRose and Ezeh, 2010).  
The research also showed a positive association between couple communication about 
family planning and future intention to use contraceptives among women who reported non-use; 
similarly showing a larger association of both spouses reporting communication about family 
planning compared to neither spouses reporting discussing family planning than the association 
of one spouse reporting discussion of family planning compared to neither spouse. Encouraging 
couple communication about family planning could have a major impact on uptake of 
contraception and future use of contraception among couples in urban Senegal. Interventions 
aimed at increasing contraceptive prevalence rates may be enhanced by providing couples with 
tools for starting conversations about family planning or providing support and information 
about communicating with a spouse, rather than simply providing information about 
contraception. 
In Aim 2, we found that hearing religious leaders speak about family planning was 
associated with opposition to family planning, especially among Senegalese men. We found that 
hearing religious leaders speak against family planning was significantly associated with an 
increase in probability of reporting opposition to family planning as a reason for non-use. 
Hearing a religious leader speak in favor of family planning was associated with a significant 
decrease in probability of opposition to family planning by an even larger magnitude. Among 
women, only hearing a religious leader speak in favor of family planning was significantly 
associated with a change in probability of reported opposition as a reason for non-use; hearing a 
religious leader speak against family planning was not significantly associated with opposition as 
a reason for nonuse.  
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We used opposition to family planning as a reason for nonuse as the outcome variable, 
rather than actual contraceptive use. This feature of the research may identify associations that 
would not otherwise be observable in a high fertility context like Senegal, where a minority of 
the population report actual use of contraception. In order for any family planning policies to be 
successful at increasing uptake, family planning must first be acceptable to potential users, as 
increasing access to contraception will not increase use if potential users are opposed to it. 
Designing an intervention that works within the cultural context to change opinion and limit 
opposition to family planning is a crucial first step. The association between a religious leader 
speaking in favor of contraception and the significant decrease in probability of opposition to 
family planning in both samples indicates that both men and women could be encouraged by 
religious leaders to embrace family planning, or at least not be opposed to it. The magnitude of 
the association for both men and women is also encouraging and underscores the potential of 
involving religious leaders in messaging campaigns promoting family planning.  
Notable in the findings is the comparatively larger influence religious leaders appear to 
have over men versus women. Men’s opposition was associated positively and negatively in the 
direction of the guidance from religious leaders, while women’s opposition was only 
significantly associated with religious leaders speaking in favor of family planning. This result 
may indicate a higher level of adherence to religious teachings among men or it is could be 
related to men participating in religious services to a greater extent (The Gender Gap in Religion 
Around the World, 2016). Regardless of the exact mechanism, this is a valuable insight into the 
influence of religious leaders over men in this context, and suggests that interventions involving 
religious leaders promoting family planning should target men in particular to counteract 
negative messaging they may receive from some religious leaders. 
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It is possible that the desire for a large family size in Senegal is a strong driver of 
opposition to family planning, and should be considered in future family planning programs in 
the region, perhaps through emphasizing family planning as a mechanism for spacing births 
rather than limiting them.  Our findings can be used to improve family planning programs in 
urban Senegal by leveraging the influence of religious leaders to lessen opposition to family 
planning. Because this research included both men and women, the findings provide greater 
insight into religious influence on opposition to family planning by gender, allowing future 
interventions to be better tailored for their intended audiences. As the population of Senegal 
continues to grow and urbanize, partnerships between the health care sector and religious leaders 
can focus on reducing barriers and encourage use of family planning within in the perceived 
boundaries of religious belief.  
In Aim 3, we showed  that discussion of family planning as reported by women is 
associated with a statistically significant increase in likelihood of contraceptive use. One of the 
objectives of this Aim was to model the proportion of the total variance that is explained at the 
household level, which we were able to do using the multilevel models. In the women’s dataset, 
about 17% of the total variance was at the household level. When we stratified the women by 
marriage type, we found that 36.9% of the total variance was explained at the household level 
among women in polygynous unions, while only 10% of the total variance is explained at the 
household level among women in monogamous unions. This may have implications when 
considering interventions to increase contraceptive prevalence; perhaps interventions that 
attempt to reach all women in a household, especially in polygynous settings may have a larger 
impact on use. Similarly, household interventions should include men as well, as variation at the 
household level likely includes the influence of male spouses in each household, and men have 
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been found to influence or control contraceptive use within a couple in other contexts (Tilahun et 
al., 2014; Husain, Husain and Izhar, 2017). When the results of the multilevel model were 
compared to those using the GEE approach, we found similar marginal effects, standard errors, 
and significance. This “check” reinforced the findings of the multilevel model and limited the 
concerns about measurement errors and not meeting the assumptions of a random effects model.  
In the couples dataset, we again found similar results between the multilevel model and 
the GEE. This is not surprising, given that in the sample there are very few polygynous couples, 
and in only one instance is a man matched with three wives. The GEE does not address 
correlation at the household level (between husbands with multiple wives) in very many 
instances, and therefore using GEE does not change the standard errors much from the multilevel 
model. We found a very high proportion of the variance in the couple-level dataset explained at 
the household level; however, this is less surprising when considering the construction of the 
dataset. It was designed specifically to include individuals from the same household and includes 
couple-level explanatory variables, mostly which are constant at the household level (except in 
cases with multiple couples per household, n=16).  
We also reported the marginal effects of both the two-level multilevel model and the 
GEE model of a sensitivity analysis that included only the women at baseline who would have 
been eligible to be included in the couple-level dataset, had they matched with a spouse in the 
male dataset. These women, who were heads of household or spouses of heads of household, 
were married and not pregnant were included in the analysis. Again, the results were similar in 
the multilevel model and the GEE model, and female-reported discussion of family planning is 
significantly and positively associated with contraceptive use. We found that 25.5% of the 
variance is at the household level; a proportion larger than in the main women’s model (17.2% of 
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total variance at the household level) and the women in the monogamous subsample (10% of 
total variance at the household level). Only the women in the polygynous subsample had a higher 
proportion of variance explained at the household level. These results are perhaps picking up the 
very specific effects of co-spouses sharing the same husband; there is likely more correlation 
between these women than between the women that share a household that are not necessarily 
co-spouses (daughters, in-laws, etcetera) that were included in the main sample. This highlights 
the need to conduct more research specifically examining the effects co-wives have on each 
other regarding family planning decision making. 
Methodologically, this research demonstrated that using a two-level multilevel model 
with random intercepts at the household level yielded similar results as the GEE model in this 
context, with the added benefit of allowing the researchers to examine the correlation at the 
household level and determine the proportion of the total variance at the household level. By 
estimating the proportion of the total variance that is at the household level, we were able to 
demonstrate that a significant portion of the variance occurs at the household level, and future 
interventions that aim to increase contraceptive use may take household-based approaches into 
consideration, especially in settings with large percentages of polygynous unions. Household-
based approaches should be aimed at both women and men, as both spouses recalling discussing 
family planning was associated with a much larger magnitude of contraceptive use.  
Overall, this research reinforces the idea that reproductive decision making and 
contraceptive behavior does not occur exclusively at the individual level. We found significant 
associations between reproductive behavior, intentions, and beliefs with factors at individual, 
interpersonal, household, and community levels. The context in which reproductive health 
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decision making exists is highly important and should be considered when developing any 
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